
Grumman A2F-1 Intruder 



a planned solution to 


Lock and Anchor fastening problems 





Voi-Shan's Long-Lok is a proof-tested, 
self-locking device designed to 
resist vibration. This insert can be 
incorporated into any male-threaded 
part for use in any medium at 
temperature ranges from — 370°F 
to + 1200°F. Qualified to performance 
requirements of applicable military 
specifications, Long-Lok is economical- 
eliminates the need for lock- 
washers, safety wires and adhesive 
staking compounds. It is another 
example of Voi-Shan's reliable 
engineering skills. A letter on your 
company letterhead brings Voi-Shan’s 
technical brochure without charge. 
Include your application requirements 
for a specific reply. 



VOI-SHAN MANUFACTURING CO. 

8463 HIGUERA STREET. CULVER CITY. CALIFORNIA 



Convair’s sleek 880, the nation's 
fastest jetliner, designed for 
medium-range service— makes more 
landings, take-offs and taxi runs than 
long-range planes. Mighty rough 
duty for its wheels and brakes. 
That’s why we’re proud to report 
that Goodyear wheels and brakes are 
used by Convair Division of General 
Dynamics Corporation on 880’s in 
service and going into service on 
Delta Air Lines. They’re built to 
stand up under the most punishing 
loads. For instance, at take-off an 
880 may tip the scales at almost 
ninety tons ! 


Picking this Goodyear team is virtu- 
ally a tradition in the aircraft indus- 
try. For the past 20 years more 
commercial airliners have been 
equipped with Goodyear wheels and 
brakes than with all other makes 
combined. Here's a brief sampling of 
new aircraft relying on their high 
reliability and low operating cost : 
Commercial- Convair 880 - Fairchild F-27 
Navy- A2F attack bomber • W2F early- 



Executive -Grumman Gulfstream - Bcech- 
craft Queen Air 

Light-Aero Commander Model 680F • 
Cessna Model 210 

Need wheels offering the longest 
roll-life and the best load/weight 
ratio — need lightweight, reliable 
brakes? They're yours in Goodyear's 
famous Aluminum or Magnesium 
Wheels and Tri-Metallic Brakes. 
Write on company letterhead for 
details to : 

The Goodyear Tire & 

Rubber Company, 

Aviation Products Division, 
Dept. V-1715, Akron 16, Ohio. 





a message to men who are pioneering the future ... Ponder for a moment the imagina- 
tion behind Clayley's VERTOL craft of 1842, then marvel at where the Industry might be had this pioneer 
had today’s production resources! Because Ex-Cell-0 is in business to help relieve you of many de- 
velopment and manufacturing details that can hamper your creativity, in this condensed list of capa- 
bilities you may find a means of getting your project off the ground soonerthan scheduled: Fuel controls 

and injection systems: linear and rotary actuators for GSE and airborne applications; air bearing devices; 
inertial guidance systems; servomechanisms; data processing memory drums; nuclear powerplant com- 
ponents; hardened and ground precision production parts. | Our Representative nearest you will gladly 
elaborate on Ex-Cell-O's products and services. 
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AVIATION CALENDAR 

Nov. 1-2-Fall Meeting, Radio Technical 
Commission for Aeronautics, Sheraton- 
Park Hotel, Washington, D. C. 

Nov. 2-4— Tenth Aircraft Hydraulics Con- 
ference, Pick-Fort Shelby Hotel, Detroit, 
Mich., Sponsor: Vickers. Inc., division of 
Sperry Rand Corp. (Invitational.) 

Nov. 3-4-Annual Fall Meeting, Northeast 
Chapter-American Assn, of Airport Ex- 
ecutives, Sheraton Inn, Binghamton, 
N. Y. 

Nov. 14-15-Quarterly Regional Meeting, 


No' 


nssn. ui ™ ..ansport 
Olympic Hotel, Seattle, Wash, 
lov. 14-16— National Convention, 


Nation 


Aeronautics Assn., Indio, Calif. 

Nov. 14-17— Sixth Annual Conference on 
Magnetism and Magnetic Materials, New 
Yorker Hotel, New York. N. Y. 

Nov. 14-18-Flight Safety Foundation's 13th 
Annual International Air Safety Seminar, 
in cooperation with Aviation Crash In- 
jury Research, Phoenix, Aria. 

Nov. 14-18-Wcstem Engineering Confer- 
ence and Exhibit. American Society of 
Tool and Manufacturing Engineers, Me- 
morial Sports Arena, Los Angeles, Calif. 

Nov. 14-19— Annual Convention, Air Line 
Pilots Assn., Carillon Hotel, Miami 
Beach, Fla. 

Nov. 15-16— Symposium on Engineering 
Application of Probability and Random 
Function Theory, Purdue University, La- 
fayette, Ind. 

Nov. 15-16-1 2 th Annual Mid-America 
Electronics Conference, Institute of Ra- 
dio Engineers, Hotel Muehlebach, Kan- 
sas City, Mo. 

Nov. 1 5-17— 36th Meeting, 


tributi 


Manufacture! 


(Continued on page 6) 
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most 

bugs 

have 

antennas 


. . . but the reverse o/ the above statement is being challenged 
successfully at Dome & Margolin, Inc. 

It has taken insects thousands of years to evolve countless 
variations of antennas to suit environmental conditions and adapt 
them to perform specific functions perfectly. Dome & Margolin 
engineers have less time at their disposal, yet they achieve 
similarly satisfactory end results. 

And the insect world has nothing on Dome & Margolin when it 
comes to all-out organization to get the job done. Meticulous as 
bees, determined as ants, more curious than moths . . . that's the 
approach to every problem in components or systems . . . aircraft 
or missiles, practiced by D & M engineers. 

The results have been products in which we can confidently take 
pride . . . just ask our customers". By the way, our engineers still 
have a healthy and creative curiousity about antenna problems. If 
there's one plaguing you, no matter how large ... or small, drop 


D0RNE& MARGOLIN, Inc. 
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Sensitive, dependable, 

inexpensive, unitized construction (it's small enough to fit 
into an attache case). Where can you use It? 


The SWAMI MOTION DETECTOR is a new low-cost 
intrusion detector system that saturates a secured area with 
ultra high radio frequency energy sensitive to the slightest 
motion or displacement of an intruder. It is fail safe, simple to 
install, easily operated. And, it is virtually impossible to con- 
found with counter-measures: any tampering will cause an 
alarm. 

Effective Range: From inches to hundreds of feet, with a single 
unit. Surveillance can be maintained over a full acre, economi- 
cally. 

Flexibility: It can function as an omnidirectional or directional 
system, and can determine relative or absolute speeds of 
moving targets. 

Durability: The sensor unit of the SWAMI MOTION DETEC- 
TOR is shock-resistant, and its service life compares favorably 
with that of conventional vacuum-tube detection devices. 
Power Supply: Standard 115-volt outlet current or any battery- 
supply DC. Write for free brochure to: 

SINGER-BRIDGE PORT 

A DIVISION or THE SINGER MANUFACTURING COMPANY 

■A TlMmilli of THE SIKCUt MANUfACTURInfl COMPANY 2091 



(Continued from page 5) 
pulsion Systems Lubricants Conference 
(unclassified), Hilton Hotel. San Antonio, 
Tex. 

Nov. 15-18-Annual Meeting, Executive 
Board of the Flight Engineers Interna- 
tional Assn. (AFDCIO), Shcraton-Atlan- 
tic Hotel. New York, N. Y. 

Dec. 5-8-1 5th Annual Meeting and Astro- 
nautical Exposition, American Rocket So- 
ciety, Shoreham Hotel, Washington, 
D. C. 

Dec. 6-8— Annual Meeting, National Avia- 
tion Trades Assn., Oklahoma-Biltmore, 
Oklahoma City, Okla. 

~ . 12-15— Atomic ' ’ ’ 


Califon 
San Frar 
the Aton 
Confcrcn. 


Masc 
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Form 


with 


t Hotel) and the 
American Nuclear Society’s Winter Meet- 
ing (Hotel Mark Hopkins). 

Dec. 13-15— Tenth Annual Eastern Joint 
Computer Conference, Hotel New Yorker 
and Manhattan Center. New York, N. Y. 
Sponsors: Institute of Radio Engineers; 
American Institute of Electrical Engi- 
neers; Assn, for Computing Machinery. 

Dec. 17— 24th Wright Brothers Lecture, 
Natural History Bldg., Smithsonian In- 
stitution. Washington. D. C. 

Dec. 26-31-1 27th Meeting, American As- 
sociation for the Advancement of Science, 
New York. N. Y. 

Dec. 28-30— Seventh King Orange Inter- 
national Model Plane Meet Miami, Fla. 

Jan. 9-11— Seventh National Svmposium on 
Reliability and Quality Control. Belle- 
vue-Stratford Hotel. Philadelphia, Pa. 

Jan. 9-1 5-International Congress and Ex- 
position. Society of Automotive Engi- 
neers. Coho HaJi. Detroit, Mich. 

Jan. 16-18— Seventh Annual National Meet- 


!" g w 


il Socie 


. Dal- 


las, Tex. 

Jan. 23-25— 29th Annual Meeting. Institute 
of the Aeronautical Sciences. Hotel Astor, 
New York. N. Y. Honors Night Dinner, 
Jan. 24. 

Feb. 1-3-Second Winter Military Elec- 
tronics Convention, Institute of Radio 
Engineers, Biltmore Hotel, Los Angeles. 

Feb. 1 -3-Solid Propellants Conference, 




V of Pennsylvai 


o En- 


i and Sheraton Hotel, Philadelphia. 

Mar. 5-9-Sixth Annual Cas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers. Shoreham Hotel, 
Washington, D. C. 

Mar. 9-10-Second Symposium on Engineer- 
ing Aspects of Magnetohydrodynamic! 


Pa. 


Ivania. Philadelphia, 


. ...:, 13-16— Test, Operations and Support 
Conference, American Rocket Society, 
Biltmore Hotel, Los Angeles, Calif. 

Mar. 16-18-Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. C. 

Mar. 20-23-In temational Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 
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Raytheon has been investigating, developing and 
producing Continuous Wave Radars for more than ten 
years. Impetus for the program was the anticipated 
problems of clutter rejection, ever-increasing inter- 
cept velocities, and low iveight-high reliability re- 
quirements in the aero-space era. 

This pioneering effort has resulted in several 
dramatic achievements: multi-kilowatt, low noise 
transmitters; unique antennas that transmit and re- 
ceive simultaneously; a feed-through nulling device 
that adds isolation to the antenna; precise, highly 
sensitive Doppler data processors. 

Raytheon CW Radar Systems incorporating these 
advances are light weight, low volume and low cost. 
They are also simple, reliable, and require consider- 
ably less input power. 

For satellite intercept, space rendezvous, lunar 
or planet soft landings ... for any space application 


requiring velocity data . . . Raytheon can now offer 
empirically proven CW Radar techniques. Existing 
Raytheon CW hardware is now operational in Missile 
Guidance, Altimetry and Doppler Navigation Systems. 

For CW Radar Brochure, write: 

DIRECTOR OF MARKETING, 

Equipment Division, 

Department L-l, Raytheon Company, 

West Newton, Massachusetts 



EXCELLENCE IN ELECTRONICS 



unknowingly 
flying second class 
in your own 
aircraft? 


M any custom interiors appear to be of the high- 
est quality until drawers and doors no longer 
seem to fit, fabrics begin to work loose or wear 
thin, colors almost imperceptibly begin to fade, seat- 
ing and movement inside the aircraft becomes awk- 
ward and uncomfortable, and many weaknesses in 
basic design begin to be noticed. 

Beneath the beauty and graciousness of any quality 
custom interior there must be good basic design. And 
good basic design requires outstanding engineering of 
a very specialized nature, fully integrating carefully 
engineered furniture and fittings into the framework 
of the aircraft. 

AiResearch’s extensive leadership and experience in 
the modification of all types of airframes and aircraft 
systems insures maximum integration of individual- 
ized interiors into the structure of the aircraft. This 
over-all capability, combined with good basic design, 
is also of vital importance to the safety and perform- 


ance of the aircraft as well as to the beauty, comfort 
and durability of the interior. 

Every AiResearch Aviation Service custom interior 
is built to retain its high quality for the lifetime of 
the aircraft. This is possible only because AiResearch 
employs the most skilled and experienced craftsmen 
in the industry and uses only the finest materials for 
the most rugged, lightweight construction throughout. 

There is no production line at AiResearch Aviation 
Service, and no two interiors are alike. Every piece is 
hand finished by an expert craftsman with a genius 
for detail. And the internal construction and fitting 
of each piece is equally exacting. There is no com- 
promise, and nothing is left to chance. 

Before you should unwittingly decide to fly second 
class in your own corporate airplane, we urge you to 
check into the AiResearch Aviation Service Company 
reputation and facility to see for yourself how the 
finest interiors in the world are made. 


Customer confidence is our most highly regarded asset 

avion AResearch Aviation Service Division 



VERSATILE 
METAL FABRICATION 

, . near Southwestern 
electronics and airframe 
manufacturers 


In the center of the Southwestern 
complex of space-age activity is 
Continental-Emsco’s huge steel fabricating 
facility. This versatile plant covers 
77 acres . . 366,505 sq. ft. under roof. It’s 
complete with machining, boring, 
milling, and turning equipment, spacious 
fabricating bays and creative staffs 
for engineering and Research & 
Development. Quality-control measures 
meet MIL-Q-9858 standards. 

Versatility to handle any metalworking job 
is evidenced by this plant's production 
of propellant trucks, rocket launchers, 
crane trucks, marine gears, cargo 
winches, airframe parts, towers, and a 
complete line of oil field equipment. 
Illustrated is a typical 700' triangular 
tower built by Continental-Emsco. 

Get Continental-Emsco’s quotations 
on your next equipment contract. 


CONTINENTAL-EMSCO COMPANY 


PASAOENA. CALIFORNIA 
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BENDIX BRAKES- 

SURE GROUND CONTROL FOR 150-TON GIANTS 


There’s good reason why most of today’s com- 
mercial and military jets rely on Bendix brakes. 
Products of the world’s most experienced brake 
manufacturer, they are specially designed and 


built to meet the extra-heavy ground control 
demands of these high-performance aircraft. In 
fact," Brakes by Bendix" signifies safe, sure ground 
control — whatever the aircraft. 


PRODUCTS 


South Bend, ind. 








Another 
hot job 
for 

Janitrot 

valves 


In the Mach 2 all-weather Republic F-105D 
Thunderchief— an aircraft of striking capabilities 
—performance depends on a lot of little things. 
Janitrol pneumatic valves, for instance, belong to 
the second generation of Janitrol products for 
the jet and missile age, including high perform- 
ance heat exchangers, regulators, and couplings 
—descendants of the well known Janitrol heaters. 
In these special fields you’ll find Janitrol offers a 
unique combination of experienced designers, 
hard-headed production people, and superb 
plant facilities. Write for “Janitrol Resources,” 
a recent brochure loaded with meaningful photos 
and relatively low-pressure sales talk. Janitrol 
Aircraft, 4200 Surface Rd., Columbus 4, Ohio. 


pneumatic controls • duct couplings and supports • heat exchangers • combustion equipment for aircraft, 


ground support 


New 

Ways To See 
Fire . . . 


Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal’s FIDO (Fire Inspection Device Optical) 
permits a pilot to visually monitor potential danger 
areas from a remotely located control panel. He merely 
looks into a tube containing FIDO's optically oriented 
glass fibers to see the hidden area. Or, FIDO can be used 
by launching crews to check out blind areas in missiles 
and rockets. Image resolution is as fine as use demands! 

Fenwal’s Surveillance Detector sees fire or overheat 
that may occur in large volumes, eliminating the 
“misses” that may be present when point or line detec- 
tion is used. It operates photoelectrically and is sensitive 
either to the first flicker of a flame or to heat radiation. 
It is “blind” to daylight and even the direct rays of the 
sun — it "sees" only the potential danger! 

These advanced Fenwal safety devices are the end 
products of long and continuing research. They comple- 
ment Fenwal’s established capabilities in unit and con- 
tinuous detectors, and explosion suppression. A Fenwal 
engineer will gladly supply details. Fenwal Incorpo- 
rated, 1210 Pleasant Street, Ashland, Massachusetts. 



Maximum Density in Limited Space 



HERE’S 


120 lbs. 


PACKED INTO ONLY 


0.109 


CU. FT. 



When you need to pack a lot of weight in a small space to lick 
any problem ... for radiation shielding, vibration dampening, 
counter-balancing, etc . . . design around Fansteel 77 Metal. 
Your part will take up as little space as possible while pro- 
viding the service required. 

Whether you need extra density for shielding purposes ... or 
just extra weight, Fansteel 77 Metal will do the job . . . and 
do it in less space because it’s twice as heavy as steel, 50% 
heavier than lead, much stronger than cast iron. 

If your problem requires the density of 77 Metal in a large 
area, Fansteel now has the facilities to provide finished parts 
or the metal in ingot or any form required. For example, the 
radiation shield shown above is 22.870" long x 4.660" x 2.533" 
x 0.800". It started as a blank which was designed to provide 
the minimum loss in both metal and machining time. This 
large blank was produced in the Fansteel plant by powder 
metallurgy methods . . . pressed, sintered, and then machined 
to customer’s specifications. 

Call in your Fansteel representative or send details to Metals 
and Fabrication Division, 

FANSTEEL METALLURGICAL CORPORATION 

North Chicago, Illinois, U.S.A. 




Missile experience shows that in certain 

will perform as well as two (or more)— 
an insulation with protective high-temper- 
ature facings. 

Problem is how to effectively combine 
these materials into a structurally strong 
unit? The answer is Min-KIad Interlok 
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—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 
metal or other high-temperature facings. 

The result: one product that gives the 
missile designer every advantage of high- 
temperature plastic or metal foil- 
strength. toughness, rigidity! Erosion re- 
sistance! High heat capacity! 

. . . plus the outstanding advantages of 
Min-K insulation— an insulating core that 
has the lowest thermal conductivity avail- 
able for service temperatures up to 2000°F 
steady-state, and higher for transients. 
Min-K's thermal conductivity is actually 
lower than the molecular conductivity 
of still air. 

Wide range of facings 

For the hot face, the missile designer can 


specify Min-KIad Interlok in a wide 
variety of heat-resistant and/or ablating 
materials— asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 
stainless steel and other heat-resistant 
metal foils and meshes. For some require- 
ments, the cool face can be made of a 
different material— for example, one that 
offers characteristics required for bonding 
or fastening to other surfaces and parts. 

Like all J-M Aviation insulations. Min- 
KIad Interlok is factory-fabricated to 
your specifications into external skin 
panels, heat shields, cylindrical liners or 
component housings of any shape or size. 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 
Credit, Ontario. 
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AIRCRAFT PERFORMANCE 


IS ONLY AS GOOD AS THE 
ENVIRONMENTAL PROTECTION OF THE AIR CREW 


SCOTT RESEARCH AND DEVELOPMENT PROVIDES 
THE MAN IN FLIGHT WITH THE MOST ADVANCED 
SYSTEMS OF PROTECTION AND SURVIVAL! 

Environmental protection of the air crew is the important link 
between theoretical aircraft performance and actual flight records. 
For more than ten years, Scott has designed and produced more 
portable oxygen equipment than any other manufacturer in the 
world. Now, Scott also leads in the design and production of high* 
altitude oxygen breathing equipment for protection during flight 

Scott High Altitude Protective Equipment has been designed, 
developed and produced in cooperation with personnel of cognizant 
Departments of Defense and prime contractors. The knowledge and 
experience of these scientists and engineers have been combined 
with our own efforts to make the U.S. Crewman the best protected 
in the world ! 




In Flight or Ejected 
His Life is $€<&? 
Protected 

Scott Building-Block Design Concept integrates 
ponents block to block, to produce a com- 
ely-interchangeable, modular oxygen assembly 
can be quickly removed, serviced and replaced 
tout disturbing any other portion of the aircraft. 


'aviation corporation 

275 ERIE STREET • LANCASTER, NEW YORK 


Export: Southern Oxygen Co.. 25 


• West Const Office: Fulton-Ventura Building, 13273 Ventura Boulevard, Studio City, California 



control for aircraft instruments 


...low-cos 



LORD MANUFACTURING COMPANY • ERIE, PA. 
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A special breed of generalist for Space Technology Leadership 

America's dramatic accomplishments in space technology are made possible not only by developments in science, but by advances 
in technical management concepts. A new type of generalist has emerged to meet the demands of systems engineering and 
technical direction of complex missile and space projects. This technical manager combines a broad knowledge of science and 
engineering with the leadership capability to fuse the disciplines of creative specialists into a dynamic, effective team • In its six 
years as a principal contractor for the Air Force, NASA, and ARPA, STL’s hard core of technical management generalists has set 
the pace in developing new members of this very scarce breed • Their unique ability is the prime asset in Space Technology 
Leadership • Scientists and engineers who would add this new management dimension to their professional careers are invited to 
submit their resumes to STL, where they will receive meticulous attention. 

SPACE TECHNOLOGY LABORATORIES, INC. p. o. box ssooa. los angeles as. California 


EDITORIAL 


Kennedy on National Defense 


(Last week wc devoted this page to the principal points 
of Vice President Nixon's first major speeches on the defense 
issue. Since then. Sen. Kennedy also spoke on this issue 
before the American Legion convention in Miami Beach. 
We present excerpts from Sen. Kennedy's speech to assist 
our readers in determining where each candidate stands 
on this vital issue. Wc nope that both candidates will 
continue to discuss the defense issue and make their posi- 
tions clear to the voters in the two weeks remaining before 
the election on Nov. 8 — Ed.) 

Democratic presidential candidate Sen. John F. Ken- 
nedy proposed major changes in military programs and 
their management last week as lie told the American 
Legion convention in Miami Beach what lie thinks is 
wrong with the nation's defense effort and how it should 
be improved. Kennedy wants these changes made: 

• Immediate steps should be taken to protect the cur- 
rent U.S. nuclear deterrent force from surprise attack. 
Kennedy told delegates that 90% of the retaliatory force 
is composed of missiles and aircraft with “unprotcctablc 
bases whose location is known to the Russians." In 
his prepared text, from which lie departed frequently, 
Kennedy also said this situation can be improved by 
providing Strategic Air Command with continuous air- 
borne alert capability and by pressing such projects as 
Hound Dog. a missile which will improve bomber pene- 
tration capability. "We must also step up our lagging 
Atlas base program." he said. "For missiles without 
bases arc worthless— adding nothing to our defense— and 
wasting our all too limited missile capacity." 

• Crash programs should be accelerated on the “ultimate 
weapon"— the Polaris and Minutcman— “which will 
eventually close the missile gap." 

• Modern airlift should be provided for the Army. Ken- 
nedy said conventional forces should be modernized and 
provided with turbine-powered airlift. "It doesn't do 
any good to have 17 divisions stationed here if you can’t 
move them around the world within 24 or 48 hr. I 
would put that near the top. To move them by jet all 
mound the globe will increase our forces substantially." 

Sen. Kennedy also called in his prepared text for 
reorganization of the Defense Department. He said 
allocations, roles and missions should be realigned "in 
accordance with the logic of modern weapon systems 
and technology— transforming the Joint Chiefs of Staff 
into a defense level staff rather than the representatives 
of the three services— creating an authority which will 
lie directly responsible for stimulating scientific research 
and discovery— and eliminating the duplication of func- 
tion which has resulted from the creation of 59 separate 
civilian status offices in the Pentagon.” 

Outlining his indictment of Republican defense poli- 
cies since 1952, Kennedy said the nation's military 
strength has not increased as fast as that of the Russians, 
particularly in ground forces, submarines and missiles, 
lie pointed out that the U.S. has 17 ground divisions 
opposed to more than 150 Soviet armored and infantry 
divisions, and he sharply questioned the airlift capability 
provided for U.S. troops. 

Kennedy told the convention that “our ability to meet 


our commitments to more than 50 countries around 
the globe has been critically impaired by our failure 
to develop a jet airlift capacity. Have you seen the 
pictures of the planes that flew the United Nations 
forces to the Congo? Or to Lebanon? How many of 
them were jets? And how long did they take to fly 
from West Germany to the Congo and back?” 

The U.S. is moving into a period where the Soviet 
Union will be outproducing it “two to three to one” 
in missiles, Kennedy said, and he blamed this “danger- 
ous deterioration” in U.S. military strength on “our 
willingness to cut our budget, to bear a military burden 
which is not large enough, if we're going to maintain 
our freedom. And words arc not a substitute for 
strength. These arc the facts behind our speaking louder 
and louder while wc carrv a smaller and smaller stick.” 

The Democratic candidate said it is in the issue of 
military power where the “Communist advance and 
relative American decline can be most sharply seen. 
And it is here that the danger to our survival is the 
greatest.” In his prepared text. Kennedy said that when 
the Republican Administration took over eight years 
ago, “it inherited the most powerful military force in 
the history of the world— an America whose military 
supremacy was unchallenged and seemingly unchal- 
lengeable. Tire previous Administration had developed 
the first atomic and hydrogen bombs— built up the great- 
est atomic striking force in the world— developed, in the 
Navaho project, the rocket engines which arc now used 
in the Thor ICBM (sic) and the Atlas ICBM-and so 
nearly completed testing for the Atlas ICBM that con- 
struction was about to begin." 

Kennedy said that within a year, "the tide had begun 
to turn. The development of a relatively small hydrogen 
warhead had made missiles the key to future military 
power. The Soviet Union decided to go all out in 
missile development. But here, in the United States, 
we cut back on funds for missile development. We 
slashed our defense budget. Wc slowed up the moderni- 
zation of our conventional forces— until, today, the Soviet 
Union is rapidly building up a missile striking force that 
endangers our power to retaliate— and thus our survival 
itself." 

In support of his indictment, Kennedy cited such 
documents as the Gaither Committee Report and the 
Rockefeller Brothers Report, plus the congressional testi- 
mony of Republican defense experts and former military 
officials, and suggested the delegates check the record 
themselves. 

“In fact, the only reassuring statements we have are 
the claims of those in power who want to stay in power— 
the soothing syrup fed to anxious Americans to make 
them forget the tragic mistakes of the last eight years: 
the cutbacks in our budget for research and develop- 
ment— the slashes in Army personnel— the impounding 
of funds voted by the Congress— the silencing of critics— 
the consistent overriding by the Budget Bureau of the 
requests made by our service chiefs for the funds they 
knew they needed to carry out the missions assigned to 
them,” Kennedy said in his prepared text. 
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IGNORES RECONNAISSANCE 
AND INVITES 


General Gentleman John Burgoyne « a fy-s r ■ i ■ .t ■ > Burgoyne’s confused and weakened men, 

was not one to fret over reconnaissance. A I-iAV alone and completely ignorant of enemy 


Saratoga, frequently called the turning point of the 
American Revolution, was the end product of a series of 
“no reconnaissance" battles fatal to Burgoync’s invasion 
force. Supremely confident as he swung southward from 
Canada, the British commander rarely knew where or 
what was ahead. St. Leger's British force, vital element in 
Burgoyne’s campaign, disintegrated when its sizable 
Indian contingent vanished at news of a huge American 
counter force. Reconnaissance would have readily shown 
the Americans mustered a mere 1,000 men. Along his 
march, Burgoyne dispatched his grenadiers to reinforce a 
Hessian advance unit at Bennington ... as usual, without 
adequate reconnaissance. The grenadiers did not discover 
until alter they were decimated by a Colonial force that 
the Hessians had already been wiped out. Finally, 


forces, surrendered at Saratoga. 

Throughout the history of warfare, successful field 
commanders have based command decisions on proper 
reconnaissance. Burgoyne ignored history and the obvious 
need for strategic and battlefield reconnaissance thus com- 
mitting a series of faulty command decisions and helping 
to assure the success of the American Revolution. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area Is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.I.P. Visual Integrated 
Presentation, data display system: KA-30 the world's most versa- 
tile aerial camera: SOLO the only electro-optical "available now" 
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WHO'S WHERE 


In the Front Office 

Sterling B. Withington, board chairman 
and chief executive officer of Doman Heli- 
copters. Inc., Danbury, Conn. Glidden S. 
Doman continues as president. Mr. With- 

Lvcoming Division. 

Cameron G. Pierce. John F. Bishop and 
Ham' W. Hoagland, directors of Radar Re- 
lay. Inc.. Santa Monica. Calif. Mr. Pierce 
is president of Ling Electronics Division, 
Ling-Tcmco Electronics. Inc.: Mr. Bishop, 
executive vice president of Textron Electron- 
ics, Inc.: Mr. Hoagland. vice president of 
American Research and Development Co. 

Walker G. Dollmevcr, vice president-op- 
erations. Stratford. Conn., plant of Lycom- 
ing Division of Avco Corp. 

Walter I. Shcvcll, vice president, Giannini 
Controls Corp.. Duarte. Calif. Mr. Shcvcll 

and Servo Component Divisions. 

Will W. Sawdon, vice president-manufac- 
turing. Kaman Aircraft Corp.. Bloomfield. 
Conn. Also: Harlan S. Hosier, assistant vice 
president; Mr. Hosier continues as manager 
of Raman’s Washington (D. C.l office. 

William L. Davis, executive vice presi- 
dent. Emerson Electric Manufacturing Co.. 
St. Louis. Mo. Mr. Davis will serve as 
general manager of the Electronics and 

Maj. Gen. William M. Morgan (USAF. 
ret.), vice president-militarv relations. Beech 
Aircraft Corp.. Wichita. Kan. 

Richard C. Henshaw, vice president-opera- 
tions. and Stephen W. Carter, vice presi- 
dent-industrial relations. Lord Manufactur- 
ing Co.. Eric. Pa. 

James P. Malmstrom. vice president. 
Koehler Aircraft Products Co., Davton, 
Ohio. 

Emo D. Porro. vice president-operations. 
Arnonx Corp.. Los Angeles. Calif. 

Litton Svstcms. Inc., a subsidiarv of Lit- 
ton Industries. Inc.. Bcverlv Hills. Calif., 
has appointed the following as vice presi- 
dents: Bruce A. Worcester, director-product 
support; Harold F. F.rdlev. director-C.iiid- 
ancc Systems laboratory: Dr. Norman 
Encnstcin, dircctor-Tactical Systems Lahora- 
torv: Dr. Thomas P. Cheatham. Jr., dircctor- 
Advanccd Development Laboratory. 

Frank Nichol. a vice president. Houston 
Fearless Corp.. I os Angeles. Calif. Mr. 
Nichol will assume administrative direction 
of the Houston Fearless East Coast Federal 
Group. 

David G. Fladlicn. special assistant to the 
vice president for administration and finance. 
Space- Technology Laboratories. Inc., El 
Scgundo. Calif. 

John W. Bridges, head of a new aircraft 

vision of the Federal Aviation Agency's 
Bureau of Facilities and Materiel. 

Lt. Col. Ralph R. Springer, director of 
the Office of Information, Wright Air De- 
velopment Division of the Air Research and 
Development Command, succeeding Lt. 
Col. Milton Frank who is now chief of the 
Air Materiel Command's Office of Informa- 
tion. Wright-Pattcrson AFB. Ohio. 

(Continued on page 101) 


INDUSTRY OBSERVER 

► Watch for an announcement of Defense Department decision to push 
ahead with multi-million dollar anti-ICBM defense system employing polar 
orbiting satellites. Designated Project Spad for satellite protection for area 
defense, the system will be developed by Convair, Boeing and Thompson 
Ramo Wooldridge. Spad satellites would provide early warning to ground- 
based anti-missile missiles and later might themselves carry anti-missile 
projectiles (AW Jan. 4, p. 18). 

► Project Saint satellite intercept program now is funded for $60 million 
on a thrcc-vear basis as a high-priority USAF effort under technical supervi- 
sion of Aerospace Corp. Initial effort will be a feasibility study involving 
some design work. Proposals are due from industry by the end of this 
month. Indications arc that the program may be removed from Advanced 
Research Projects Agency’s general supervision. 

► USAF is Supporting several parallel studies of later-generation satellites 
capable of maneuvering to avoid interception by hostile vehicles. Contracts 
arc funded through Wright Air Development Division. 

► Lockheed Azcaratc S. A. still expects the first production model of its 
LASA 60 single-engine light utility aircraft (AW Apr. 25, p. 95) to fly by 
the end of the year, although production has slipped to December from 
earlier date of late October. The lag is due to shipping delays, legal formali- 
ties at the border when jigs and other machinery were moved from the 
Marietta, Ga., plant, and relocation of the plant site from a point outside 
Mexico City to San Luis Potosi. 

►Air Force Command and Control Development Division is expected to 
merge several electronic support system projects under one System Program 
Office. Action will be in line with Winter StudY Group recommendation 
for improved integration between systems (AW Oct. 17. p. 32). 

► Space reconnaissance equipment employing a tube that converts infrared 
images into video signals is being developed on a vers 1 tight time schedule 
under an Aerospace Corp. contract. Space Technology Laboratories has 
development rcs|)onsibility, and associate contractors are General Electric, 
Pliilco, Lockheed and Fairchild Camera’s Dumont department. 

► Rhein-Flugzcugbau GmbH, of West Germanv is developing a turbojet- 
powered version of its RW.3 Multoplanc (AW' June 20. p. 284). Company 
hopes to gain government support for the aircraft as a primary jet trainer. 

► NASA has asked representatives of about 20 universities to help it analyze 
meteorological data obtained from the 23,000-odd cloud cover photographs 
returned by the Tiros I satellite. 

► Requirements of military satellite support systems are to be assessed by 
Douglas. Convair, Lockheed. Martin. Northrop and General Electric under 
one-year studies funded by Wright Air Development Division, Program 
is called Slomar. for space logistic maintenance and rescue, and will cover 
vehicle rendezvous for repair and rescue or removal of personnel from future 
space stations. 

► USAF lias no immediate plans for launching major new electronic support 
system programs, except for Norad Combat 0|>crations Center (425-L) 
which was shelved during Fiscal 1960 budget battle but mav be funded 
in Fiscal 1961. 

► Nike Zeus anti-ICBM test launch site on Kvvajalcin Island is expected to 
be ready for use by May or June, but there is doubt that modified Atlas 
ICBM target missiles will be ready to meet the project schedule. Decov 
capability is one modification required for Atlas under the broad penetration 
aids program planned for the tests. 

► Next launching of NASA Atlas-Able V vehicle carrying a Pioneer VI 
lunar orbiter payload is scheduled tentatively for the Dec. 13-18 period from 
Cape Canaveral, Fla. 
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PLASMA AND PROPAGATION Electromagnetic attenuation as a function 
of frequency, and magnetic window techniques to alleviate the propagation 
problems, have been predicted and verified with the Bendix electrically-excited 
shock tube. These are the keys to future communication with hypervelocity 
vehicles. Career positions are open in both theoretical and experimental plasma 
physics, and communications. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR, MICHIGAN 



NASA Budget Review 


Philippine Bid Delayed 


Management Dispute 


Washington Roundup 

Space officials met in Williamsburg, Va„ last week to discuss problems and take 
a look at some new budget needs. Top staff officials from National Aeronautics and 
Space Administration headquarters and the agency’s centers attended the meeting. 

Supplemental budget request to launch new communications satellite develop- 
ment programs is one likely result of the Williamsburg session. NASA Administrator 
Keith Clcnnan has announced that his agency is preparing plans for a lightweight active 
repeater satellite to orbit at 3.000-5,600 mi. 

NASA also wants to move ahead with the passive reflector satellite program it 
launched with the highly successful Echo sphere. The agency wants to try a more 
rigid inflatable sphere on its next test, using one of a number of possible techniques 
to give the satellite greater structural strength in orbit. This approach is considered 
cheaper in the long run, since Echo met all the objectives for a non-rigid sphere and 
another test would produce little new data. 

There is no money available in the current budget for either of these communi- 
cations satellite programs. NASA will have to get some extra money early in the 
next congressional session, which starts in January, if it is going to launch an active 
repeater next year as planned. More money will also be required to produce a rigid 
sphere for the' next Echo shot. 

These new programs will raise questions of conflict with military communications 
satellite programs. Army is developing active repeaters in the Courier and Advent 
projects. Senate Aeronautical and Space Sciences Committee is concerned over pos- 
sible duplication and will warn against its dangers in a report on space programs. 


Civil Aeronautics Board has delayed action for two weeks on the Philippine bid 
for a Manila-San Francisco route via Tokyo. The Board postponed hearings on the 
controversial request from Oct. 25 to Nov. '9 at the request of Northwest Airlines. The 
carrier said its workload on other CAB cases would keep it from devoting full atten- 
tion to the case, which could have an important competitive effect on Northwest. 

Philippine government is asking for the transpacific route for Philippine Air Lines 
despite its denunciation of the U. S.-Philippine bilateral. It is standing firm on its 
contention that flight frequencies of U. S. carriers to Manila should be restricted and 
duration of their operating rights should be limited. CAB is expected to grant the 
route to Philippine Air Lines, but with the proviso that it will be canceled if U.S. 
carriers are restricted. 

U. S. is against capacity Testrictions in this fight, which differs from the recent 
dispute with the Scandinavians. U. S.-Philippine argument is over traffic flying pri- 
marily between the two countries. Scandinavian dispute is over U. S. attempts to 
restrict traffic traveling beyond the countries involved. 


Dr. George Kistiakowskv, the President's scientific adviser, will stay on the job 
until a new Administration takes over in January. There have been reports that he 
would return to Harvard University before President Eisenhower left the White House. 


Question of who should manage the electronic ground support system for Midas 
and Samos (WS-117L) is producing some friction. The choice lies between Air Force 
Ballistic Missile Division and USAF’s Command and Control Development Division. 
Management responsibility for the WS-117I data-processing system, under develop- 
ment by Thompson Ramo Wooldridge, recently was transferred from BMD to CCDD. 
But BMD retains managament of the WS-U7H ground tracking-comunication equip- 
ment Philco is developing. 

Commerce Department hopes to report to industry within a month on government 
efforts to facilitate and increase aeronautical exports. Industry made a number of 
recommendations at a recent government-industry conference, including pleas for sim- 
plified procedures and more liberal financing for nations buying U. S. aeronautical prod- 
ucts. Commerce now is studying the proposals to see what changes can be made. 

Air Transport Assn, is continuing its fight against Civil Aeronautics Board attempts 
to obtain disputed documents in its investigation of ATA. The (Board asked the U. S. 
District Court for help in forcing ATA to produce the documents, and the association 
has told the court the only papers it withheld arc those it maintains are “legally 
privileged.” 

ATA blamed the Board for delays in the investigation, maintaining that the only 
obstmetion has been CAB's suspension of the investigation July 17 despite the associa- 
tion's request that it be continued. -Washington Staff 
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S pace T echnology 


USAF Accelerates Bioastronautics Effort 


Research command seeks to help nation regain lead 
from Russia by better coordination, streamlining. 

By Evert Clark 

Washington— Air Research and Development Command has begun stream- 
lining and accelerating its bioastronautics research to help regain a leadership 
that it believes the nation has lost to the Soviet Union in this field. 

The new effort will include modest increases in funds for certain critical 
areas. Revision of this work will affect all Air Force medical research units 
to some degree, including those outside the command. It has two major goals: 


• To reflect more adequately the broad 
technical scope and depth of biomedical 
competence that ARDC must have to 
meet the strenuous requirements of 
military manned space flight programs 
such as the Dyna-Soar boost glider. 

• To put USAF in a better position to 
augment quickly any national civilian 
space flight program. Having this 
capability is almost as important a 
requirement for ARDC as supporting 
military weapon systems, since the 
services— and primarily the Air Force- 
are providing most of the biomedical 
support for National Aeronautics and 
Space Administration’s Mercury' and 
Apollo man-in-spacc projects. 

Lt. Gen. Bernard A. Schricvcr, 
ARDC commander, last week named 
Brig. Gen. Don Flickingcr staff super- 
visor for the command’s bioastronautics 
research program. Gen. Flickingcr 
already was Gen. Schriever’s assistant 
for bioastronautics. 

New Clearing House 

The new assignment establishes Gen. 
Flickingcr’s office as a central point 
of information on applied bioastro- 
nautics research within the Air Force 
as well as a central point of review 
and approval for most of this work 
done within the command. 

He is given a clean line of com- 
munication directly to biomedical re- 
search personnel in three ARDC 
laboratories— the Aerospace Medical 
Division at Wright Air Development 
Division: the Aeromedical Field Labora- 
tory at Air Force Missile Development 
Center, and the Personnel Laboratory 
at Lackland AFB. Systems oriented 
biomedical and human factors work 
at other centers will not come under 
Gen. Flickinger’s direct supervision. 

This action removes center and 
division commanders, who would re- 
quire a system of staff checks and 
balances in order to understand and 
supervise biomedical work, from the 
communication channel. 

Although this might appear to be a 
centralizing step-in opposition to 
ARDC’s recent attempts to decentral- 
ize authority from headquarters to the 


division level— the command believes 
that the only way to decentralize au- 
thority to the laboratories and still ac- 
celerate the biomedical effort is to 
have headquarters biomedical men 
dealing directly with field biomedical 
men. eliminating other personnel be- 
tween them. 

Clearing House 

Gen. Schricvcr has obtained con- 
currence from the Aerospace Medical 
Division in the USAF Surgeon Gen- 
eral’s office, the Human Factors Divi- 
sion in the Directorate of Development 
and the Air Training Command's 
School of Aerospace Medicine that 
ARDC will have centralized cognizance 
of biomedical research. This docs not 
mean that the command will be re- 
sponsible for or will direct laboratory 
programs outside ARDC. but that it 
will serve as a clearing house of in- 
formation on what work is being done 
so that the over-all Air Force program 
is well integrated. 



Among the reasons underlying the 
latest action are: 

• Gen. Schriever’s conviction that 
manned systems, both for atmospheric 
flight and space flight, will be required 
well into the future. 

• An analysis of all Air Force bio- 
astronautics work, which indicated that 
the service's long experience and ap- 
preciable resources could be put to 
better use under the new system. 

• Need to meet immediate biomedical 
requirements, such as those for Dyna- 
Soar, more quickly. 

• Recognition that lead time in the 
biomedical field is perhaps more crit- 
ical than it is in other branches of 
space technology. 

• Need for greater cognizance of and 
integration with NASA programs. 

ARDC frankly believes that it does 
not have the knowledge it needs to 
answer either the survivability or per- 
formance questions involved in manned 
space systems. 

NASA is being forced in the Mer- 
cury project to go from the high per- 
formance aircraft, where man’s useful- 
ness as a key part of the system had 
been proved, into the unknowns of the 
Mach 18-20 speed, temperature and 
fcrces envelope without an orderly 
progression of biomedical research. 

To make man a military useful part 
of a space system requires making far 
more determinations in the biomedical 
area than simply including him as an 
operator-scientific observer in a project 
such as Mercury. 

Orderly Progression 

ARDC docs not feel it can safely 
extrapolate the biomedical information 
available from Mach 6 flight in a 
manned X-l 5 to the military situation 
represented by atmospheric and orbital 
flight in a vehicle such as Dvna-Soar 
without making the orderly progression 
that Mercury is being forced to skip. 

To work with assurance on the bio- 
medical aspects of a vehicle system that 
is to fly. for example, three years from 
now. biomedical men would prefer to 
have their biomedical knowledge al- 
ready extended three to four years be- 
yond the flight date. Seven years is 
considered a good comfortable lead 
time for this kind of capability. 

ARDC feels that the U. S. pioneered 
space medical research beginning with 
monkey and mouse flights in Aerobee 
rockets around 1949, and held a clear 
world leadership until budget and 
policy decisions caused most of the 
work to be discontinued in 1952. 

Russia, on the other hand, borrowed 
directly and heavily from the U. S. 
efforts, and in 1953 began what ARDC 
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Mercury- Redstone Shots Delayed; 
Manned Orbit Still Due Next Year 


researchers describe as an expensive 
and healthy program of space biomedi- 
cal work that has continued through 
Sputnik V-and has clearly taken the 
lead away from the U.S. 

Air Force again lost time in its bio- 
medical space work during the long 
post-Sputnik debate about who should 
dc what in the new national space 
program. Its man-in-space program was 
shifted first to Advanced Research 
Projects Agency’s supervision and later 
to NASA's. 

After USAF lost the man-in-space 
program around August of 1958, 
ARDC's biomedical research officers 
met and prepared their own version 
of a comprehensive national program 
of space medical research, including 
work that should be done to support 
both civilian and military programs. 

This was given to NASA, Defense 
Department and the Armed Forces- 
National Research Council Commit- 
tee on Bio-Astronautics. The plan in- 
cluded advanced facilities and would 
have been expensive to implement. It 
did not specify who should do what 
work. Much of it still has not been 
implemented. 

NASA did not establish its Office 
of Life Science Programs until March, 
1960, a year and a half after the agenev 
was created. In the interim, USAF 
and other service medical laboratories 
worked closely with NASA headquar- 
ters and NASA's Space Task Group, 
which is in charge of Mercury. 

Because of the curtailment of space 
research early in the 1950s and the 
time lost after Sputnik, the lag of bio- 
astronautics development behind that 
in other fields has become critical. 

In other technical areas, advance- 
ment has been rapid. Materials, for 
example, are better understood and 
fundamental changes can even be made 
in their nature. Man has not changed 
appreciably since he evolved into man, 
and the problems of protecting him 
arc greatly compounded when large 
jumps in technology carry him into 
more hostile regimes. He still must 
take his environment with him, and 
it is perhaps affected more than any 
other subsystem by the extreme con- 
ditions of new regimes. 

ARDC would like to restore the 
situation that held before space flight 
began, in which military aeromedicine 
stayed well ahead of the needs of civil 
aeromedicine— just as speeds, altitudes 
and ranges of military aircraft stayed 
well ahead of those of civilian aircraft. 

Funding of bioastronautics work 
could increase under a new administra- 
tion. But with its mission in space 
still somewhat limited. Air Force now 
expects to have to do more with less 
by realigning procedures and assigning 
priorities so it can increase its com- 
petence within a fixed annual budget. 


Washington— Scries of component 
malfunctions and failures has delayed 
launch of the first Mercury-Rcdstone 
capsule until next month, complicating 
the tightly compressed Mercury (light 
schedule and forcing postponement of 
the first manned Redstone ballistic 
flight until next year. 

Despite schedule slippage. National 
Aeronautics and Space Administration 
still feels its Mercury' approach is 
sound. The agency refuses to blame 
launch delays on the engineering judg- 
ments of Mercury managers or con- 
tractors, attributing the situation in- 
stead to a too-optimistic timetable for 
prelaunch system checkout. 

Checkout schedule did not allow for 
system failures and subsequent repair. 
The schedule has proved unrealistic, 
and the lack of provision for checkout 
failures has been the major block to 
meeting target flight dates. 

First Redstone-boosted capsule, des- 
ignated MR-1, has been at Cape Canav- 
eral several weeks (AW Oct. 3. p. 32), 
and NASA acknowledges that the pre- 
launch capsule checkout has exposed a 
number of unsatisfactory components. 
Among them have been a damaged re- 
ceiver in the command radio, faulty 
transmitter chafed wire bundle, faulty 
rctrorocket circuit and several blown 

NASA does not consider that these 
faults stem from poor quality control, 
but rather should be considered as nor- 
mal problems in engineering develop- 
ment of a new system. 

Quality Control Shared 

Quality control inspections for Red- 
stone capsules are conducted both by 
McDonnell Aircraft Corp., the prime 
contractor, and bv NASA at the Mc- 
Donnell plant, at Huntsville and at At- 
lantic Missile Range. Navy and Air 
Force inspectors also check subsystems 
at subcontractor manufacturing plants. 

All Redstone and Atlas Mercury 
capsules are production vehicles capable 
of orbital flight. NASA feels it is de- 
veloping an experience factor for 
manned Bights in the system checkout 
with MR-1, and that this factor will 
provide the basis for prelaunch and 
countdown techniques in all subsequent 
flights. 

Adding to delay in the MR-1 project 
was a series of tropical storms at Cape 
Canaveral. The Redstone booster, 
erected two days before arrival of Hurri- 
cane Donna, was dismantled until the 
storm passed. Although Hurricane 
Florence did not hit the area, it 
dumped heavy rains on Florida and 


caused postponement by several days of 
the booster-capsule mating schedule. 

The Redstone booster is now on the 
pad, and the capsule is in the NASA 
hangar at Cape Canaveral undergoing 
its final electronics and mechanical 
sequencing checks. 

NASA says Mercury follows the prac- 
tice with most space vehicle projects. 
The booster and payload arc assembled 
three weeks before launch to check 
system compatibility. The payload then 
is taken to the NASA hangar for com- 
ponent checks. 

Manned Flight Schedule 

Frequently announced objective of 
a manned Redstone ballistic flight be- 
fore the end of this year is now impos- 
sible, but NASA contends that the 
ultimate objective of Mercury— manned 
orbital flight— will be met by the end 
of next year. Manned ballistic flights 
could begin in January or February of 

Extensive discussion and speculation 
regarding the Mercury schedule— by 
top officials of the Defense Depart- 
ment, congressmen, industry and NASA 


Fairchild Starts New 
Cost-Cutting Program 

Intense semtiny was under way last 
week of all Fairchild Engine & Airplane 
Corp. activities— including the F-27 tur- 

ignution ‘’of^an.es H. Carmichael as 
president and Board Chairman Sherman 

crating control (AW Oct. if p7 33). 

Hie company has been meeting fre- 
quently with its New York bankers, 
who may influence to a large extent the 

aluminum boat venture, die Armalite 
Division’s light military rifle programs 
or others, as well as the F-27 program. 

Concern over future of the F-27 was 
evident at a local service forum which 
opened the Air Transport Assn. Engi- 
neering and Maintenance Conference 
at Kansas City last week (sec p. 42). 

but one carrier— Ozark— which wants to 
order more F-27s— pointed out its future 
overhaul planning has been left in an 
unstable condition because of the ques- 
tion over future production of the air- 
plane. 

Reductions in personnel at Hagers- 

havc included the recent dismissal of 
nearly 100 management employes. 
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X-15 Gets Replacement Engine 

Scries of ground runup problems, mostly in fuel system, has caused U. S. Air Force to 
install a replacement I hiokol XLR-99RM-1 57,000-lb. thrust engine in the No. 2 North 
American X-15 (AW Oct. 17. p. 32). First flight has been canceled twice. Plane may fly 


itself— is a matter of deep resentment 
at the Mercury program operating 
level. Working group feels these state- 
ments succeed in maneuvering them 
into the awkward position of being un- 
able to meet illogical deadlines. They 
believe schedule slippage is due to 
legitimate development delays, not 
poor management, but extensive pub- 
licity makes delays awkward to defend. 

NASA maintains that although the 
Mercury program "has had its share 
of bugs." the situation has not reached 
the point where design changes are 
required. One Mercury official said 
the major fault in the program has been 
simply the allotment of too little time 
for checkout, that difficulties found 
have been "of the same nature as the 
designer finds in a new car.” 

Space Task Group at Langley Field, 
Va., has maintained that the schedule 
will not take precedence over the 
development program. Shortly after 
the group was formed, a spokesman told 
Aviation Week Mercury would be 
based on sound procedures, and "NASA 
will stick by them." The program will 
closely follow development techniques 
of the X-series of airplanes, which re- 
sulted in a single NASA pilot fatality 
in 1 5 years of nving. 

NASA recognizes that if there is a 
fatality in the first flight, public reac- 
tion will be that there was an error in 
the design judgment, and faith in the 


concept will therefore be destroyed. 

NASA is banking a considerable part 
of its reputation and judgment on 
Mercury as the basis for engineering 
and human factors research in the 
multi-man Apollo spacecraft project 
(AW Sept. 5, p. 26). The Mercury 
program, consequently, is certain to 
have a major effect on congressional 
support for the Apollo budget. 

While the Redstone flight hardware 
checkout is under way at Cape 
Canaveral, the seven Mercury astro- 
nauts last Friday ended a Redstone mis- 
sion profile training program on the 
Navy's Aviation Medical Acceleration 
Laboratory centrifuge at Johnsville, 
Pa. Each astronaut went through five 
dynamic and three static runs, under- 
going up to 16g accelerations. 

Navy Seeks Savings 
In Procurement Costs 

Washington— Navy has launched a 
major effort to control and reduce 
costs in procurement operations, in- 
structing its personnel to make “sys- 
tematic and vigorous efforts" to save 
money and encouraging industry to be 

Major Navy and Marine Corps pro- 
curement commanders were instructed 
last month to make a determined effort 
to find new ways to save procurement 


funds, and they arc to report next week 
to Assistant Secretary of the Navy (Ma- 
teriel) Cecil P. Milne on what they 
have done and plan to do under 
the program. Progress reports also will 
be required in January and June. 

Navy cost-cutting effort was launched 
by Navy Under Secretary F. A. Bantz 
in a letter to procurement officials. 
Bant/, said the Navy has "virtually ex- 
hausted what can be done by policy 
statements" and that direct efforts must 
now be made to put economy policies 

Procurement starts with operational 
requirements, Bank/ said, and continues 
through their translation into specifica- 
tions, items and quantities. Planning, 
administrative, technical, purchase, 
audit and inspection personnel make a 
team whose work reflects any weak- 
nesses of its members, he said. 

In a related action, the Navy will 
require about a dozen major aircraft and 
missile suppliers to present plans on 
cost cutting. Although no statement 
was made on a fixed price procurement 
policy, some steps in that direction will 
be taken by reaching firm prices earlier 
in production programs to stimulate 
greater cost consciousness in the plan- 
ning departments of contractors. 

In the area of requirements deter- 
mination. Bantz ordered buying only 
what the Navy needs, using available 
Defense Department assets and avoid- 
ing development of new items when 
commercially produced material will do. 
Need for setting realistic delivers' dates 
and avoiding changes after production 
has started were emphasized. High 
value item inventories arc to be held 

In procurement planning. Bantz 
warned against hasty buying, earlier 
termination decisions and early plan- 
ning for component "breakout." 

To increase competition, it was sug- 
gested that proprietary data be pro- 
cured only when it is in the Navy's 
interest to do so, and in choosing com- 
panies not to look for opportunities to 
restrict business to one company but to 
encourage competition. Closer scrutiny 
of subcontractor costs also was ordered. 

was suggested that: 

• Technical documentation purchased 
be held to a minimum. 

• Over-engineering be avoided. 

• Value engineering and incentives to 
contractors be emphasized. 

• Technical groups be required to se- 
lect the lowest cost developmental proj- 
ects consistent with acceptable results. 

• Specifications be simplified and im- 
proved. 

Training and supervision, negotiation 
and price analysis, and especially con- 
tract administration will also be given 
a hard look and measures taken to 
tighten them, Bantz’ directive said. 
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Explorer VII Continues Sending 
As Tinier Fails to Silence Radio 


Washington— Timer to turn off Ex- 

E lorer VII transmitter had not worked 
ite last week, and the 91.5-lb. satellite 
was continuing to transmit radiation 
data. 

Chronometer-timer was preset at 
launch to stop data transmissions 8,540 
hr. after the satellite went into orbit 
Oct. 13. 1959, in a Juno II launch. 

Satellite is orbiting with an apogee of 
671 mi., a perigee of 344 mi. and period 
of 101.2 min. In its first year, it com- 
pleted 5,190 orbits and furnished valu- 
able radiation data that covered 1.200 
mi. of magnetic tape. 

Bulova Watch Co. timer (AW Oct. 
10, p. 31) was built on short notice and 
was included in the Explorer payload to 
free the 20 me. frequency, after a year 
of operation for later experiments. The 
timer has a 9,000 hr. lifetime, but it was 
not known whether it will shut off the 
transmitter when the clock’s life ex- 
pectancy expires next month. 

Timer operates on the pendulum 
principle, with an oscillator replacing 
the pendulum for space operation and a 
tuning fork ticking off the time. 

When the present hour-after-launch 
was reached, the timer was to have 
functioned like an alarm clock, closing 
a microswitch to silence the transmitter. 

Report on the timer came in a con- 
ference in which NASA summarized 
the information which Explorer VII 
produced during its first year of opera- 
tion. Explorer VII experiments and ma- 
jor results include: 

• Heat balance, designed by Dr. Verner 
E. Soumi of the University of Wiscon- 
sin, using six sensing elements to meas- 
ure heat received by the earth from the 
sun, and loss of heat from the earth to 
space. Conclusion from data reduction 


WADD Test Facility 

Dayton— Wright Air Development Di- 
vision is building a $7.7 million addi- 

will permit simulation of the high 
temperatures and stresses such vehicles 
and the B-70 and Dvna-Soar will en- 

The new test complex, which includes 
a data-proccssing facility, will be able 
to simulate temperatures up to 3.000F 
with radiant heating and will be able to 
apply up to 40 random, simultaneous 
loads in static and dynamic testing. It 
will handle vehicles as large as the B-70. 
Equipment is now in the final checkout 
phase, and the facility is scheduled to 


is that heat loss is largely controlled bv 
clouds. A frontal zone relationship was 
established to verify this theory by com- 
bining pictures transmitted by the Tiros 
weather satellite with data from the 
Soumi experiment over the same areas 
as the pictures. 

• Cosmic ray, sponsored by Dr. James 
A. Van Allen of the State University 
of Iowa. Apparatus consists of two 
Geiger counters to map and monitor 
the inner and outer radiation belts and 
determine the origin of auroras. Most 
spectacular finding of this experiment 
occurred Nov. 28 when the satellite 
went over the top of an aurora over 
Montana as the outer Van Allen radia- 
tion belt was dumping particles into the 
aurora. Data indicated that the outer 
belt was stable the day before and the 
day after the aurora, but the profile of 
the belt was highly irregular Nov. 28. 

• Heavy cosmic ray, originated by the 
late Dr. Gerhard Groctzinger of the Re- 
search Institute for Advanced Studies. 
Martin Co., to investigate the energies 
of primary nuclei heavier than carbon. 
It was found that quantities of heavy 
cosmic rays differ significantly with time 

Exports Increase 

Washington— Aviation exports of 
S703.8 million during the first six 
months of this year increased 88.5% 
over the same period last year, accord- 
ing to Aerospace Industries Assn. 

The dollar-volume of exports in ma- 
jor categories was: aircraft, S254 mil- 
lion; engines, $13 million: aircraft parts 
and accessories, $320 million; engine 
parts and accessories, $90 million. Air- 
craft training and ground handling 
equipment, $26 million. 

Here are aircraft export totals and 
the countries which were the major 
customers: 

• New commercial passenger transports 
over 30,000 lb., $220 million. The 
main importers were: United Kingdom. 
$34 million; France. $33 million; The 
Netherlands, $30 million; West Ger- 
many, $22 million; Belgium, $21 mil- 
lion: Canada, $17 million; Sweden, SI 6 
million; India, $14.7 million: Switzer- 
land, $11 million. 

• New commercial passenger transports 
over 3,000 lb. and under 30,000 lb., S6 
million. Major importers: Canada, $2.9 
million; Brazil, $542,000; West Ger- 
many, $483,000; Mexico. $335,000; 
Japan, $334,000. 

• New commercial and civilian aircraft 
under 3,000 lb., $11.3 million. Major 
importers: Canada, S2 million; Mexico, 


of day, the total number of particles 
counted is inversely proportional to the 
cnergv of the particles, and these heavy 
particles apparently originate from solar 
disturbances. 

• Micrometeorite impact, sponsored by 
Herman E. Laggow of Marshall Space 
Fliglit Center, who was NASA project 
manager for Explorer VII. Experiment 
consisted of three cadmium sulphide 
detectors covered with aluminum-coated 
mylar. One cell was damaged on launch, 
and another sent no data during its 
38-day lifetime. Data on the third de- 
tector indicated that it was penetrated 
either by molecular sputtering or mi- 
cromcteorites, which made a hole about 
.001 in. in diameter during its 13-dav 
lifetime. 

• Lyman alpha X-ray radiation, spon- 
sored by Dr. Herbert Friedman and Dr. 
Talbot Chubb of the Naval Research 
Laboratory, to measure intensities and 
time variations in solar emissions of 
ionizing radiation. Experiment was 
swamped by electrons from the lower 
Van Allen belt, and the device was re- 
designed and successfully flown as the 
piggyback Greb satellite on Transit 
II-A! Redesign included a magnetic 
shield, and the Greb satellite has dem- 
onstrated that solar X-ray emissions 
vary with flare activity, while solar ul- 
traviolet emissions remain relatively 

89% in First Half 

Sl.l million: Argentina, SI million; 
Australia. SS20.000; United Kingdom, 
S60S.000; Brazil, $589,000. 

• Used commercial and civilian aircraft 
over 3,000 lb.. $10.6 million. Major im- 
porters: Mexico, $4.4 million; Vene- 
zuela. S660.000: Switzerland, $592,000; 
Iceland, S500.000. 

• Used commercial and civilian aircraft 
under 3,000 lb., $1.6 million. Major 
importers: Canada, S393.000; Mexico. 
$231,000; Australia. S185.000; United 
Kingdom, $122,000. 

• New commercial rotarv wing aircraft 
over 3,000 lb.. $988,000. Major im- 
porters: Japan. $500,000; West Ger- 
mane, S488.000. 

• New commercial rotary wing aircraft 
under 3,000 lb.. $2.4 million. Major 
importers: Brazil, $765,000; Canada. 
S733.000: Chile, $224,000. 

The $13 million in engine exports 
during the first half of the year— all re- 
ciprocating types-was divided $8 mil- 
lion for new engines and $5 million for 
used engines. 

The large volume of aircraft and en- 
gine parts exported included $1.6 mil- 
lion for propellers and $4.6 million for 
propeller parts. It also included $13.3 
million for aircraft flight instruments 
and $4.2 million for aircraft landing 
gear and parts. 
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USAF, Industry Study RYX-2A Results 


Washington— Air Force and industry 
began detailed analysis last week of 
engineering and biomedical experi- 
ments, including three black mice, 
carried on RVX-2A, the 12th in a 
series of re-entry nose cone flights de- 
signed to evaluate ablation materials. 

One flight remains in the USAF- 
Gcneral Electric Avco RVX-2A pro- 
gram to test new GE-reinforced plas- 
tic and Avco silicon dioxide ablation 
materials (AW July 18, p. 55). The 
project, which began 16 months ago, 
has included launch of six RVX-1 
vehicles as Thor Able payloads, three 
RVX-2 Atlas payloads and three RVX- 
2A nose cones, also launched by Atlas. 
Avco Avcoite was used on RVX-1 
cones, and materials of the two firms 
have been alternated in subsequent 
tests. 

Aluminum structures for the RVX 
cones were built by GE. and when Avco 
materials are used, the structure is 
sent to Avco for application of silicon 
dioxide ablative material. As systems 
integrator, GE installs experiments and 
conducts compatabilitv checkout. 

Six of the 12 vehicles have attained 
the desired trajectory, and four have 
been recovered, including two RVX- 
ls and one each of the RVX-2 and 
RVX-2A nose cones. 

Mice were carried in the 600-lb. 
instrument package launched Oct. 13 


(AW Oct. 17, p. 29) as one of several 
experiments to measure radiation effects 
and to determine the effects of weight- 
lessness. School of Aerospace Medicine 
said last week the mouse experiment 
was highly successful, and additional 
observation is planned to determine 
radiation effects on their offspring. 
Black mice were selected to learn if 
their fur turns white from heavy cos- 
mic radiation dosage. Trajectory took 
the cone through the fringes of the 
lower Van Allen radiation belt. 

The recovered RVX-2A. weighing 
about 2,800 lb., carried GE ablation 
resin. Cone is 146.8 in. long with a 
base diameter of 63.6 in. Telemetry 
indicated the re-entry vehicle traveled 
to 650-mi. altitude and about 5,000 
mi. downrange in a flight lasting about 
30 min. The cone was tracked 17 
min., and gravity force of approximately 
20g was encountered on re-entry. 
Nose cone has been returned to GE's 
Missile and Space Vehicle Department. 

Other experiments carried in the 
cone included USAF Special Weapons 
Center radiation absorption measure- 
ment: emulsion packs for University 
of California and National Aeronautics 
and Space Administration; Los Alamos 
Scientific Laboratory proton measure- 
ment emulsion pack; plasma sheath 
antenna tests by USAF Wright Air 
Development Division, Ohio State 


University and GE; experimental 
space power tests by Space Technology 
Laboratories and GE, and an ultra- 
violet background measurement pack, 
designed by WADD and Armour Re- 
search Foundation. 

Fuel cell and a magnetohydrodynam- 
ics generator were used in the space 
power experiments. Fuel cell, produc- 
ing electricity by oxidizing hydrogen 
and oxygen, regenerates itself by elec- 
trolysis of the water back to original 
elements. Magnetohydrodynamics ex- 
periment consisted of magnetic coil 
through which hot gas generated dur- 
ing re-entry was passed to set up an 
electric field. 

Emulsion packs were designed to 
measure flux and energy distributions 
of protons and electrons in the lower 
Van Allen belt, and to map sharp 
changes in energy characteristics. 

Recovery' sequence used a system de- 
signed and fabricated bv Cook Elec- 
tric Co. It consisted of a 26-ft. fist 
ribbon parachute, which deployed at 
8,000-ft. altitude, and a 30-in. flotation 
bag which inflated when the cone sank 
to a 60-ft. depth. 

Recovery aids used were a sofar 
bomb, radar chaff, RF beacon, strobe 
light and dye marker. Beacon and 
strobe are activated by salt water 
switch, turned on when the cone strikes 
the water. 


AVIATION WEEK, Oe 


sr 24, 1960 


Space Technology 


Five Ranger Spacecraft Flights Planned 


By Edward H. Kolcum 

Washington-National Aeronautics 
and Space Administration's Ranger 
spacecraft program now includes three 
lunar impact packages, a solar satellite 
and an earth satellite whose highly 
elliptical orbit will carry it more than 

600,000 mi. into cislunar space. 

All five flights will be launched bv 
Atlas-Agcna B vehicles. The Ranger 1 
earth satellite and the Ranger II solar 
satellite fights will have the combined 
missions of checking out the space- 
craft system and collecting scientific 
information. 

Rangers III, IV and V will contain 
57-lb. survival packages encased in balsa 
wood for semi-hard landings on the 

Details of Ranger test objectives and 
instrumentation were given last week 
by Dr. A. R. Hibbs of the Jet Pro- 
pulsion Laboratory in a lecture at the 
University of Maryland’s Space Re- 
search and Tcchnoiogv Institute. 

Hibbs, who heads JPL's Space 
Sciences Division, explained the so- 
phisticated orientation svstem that will 
provide three-axis stabilization for the 
800-lb. spacecraft in all five flights. 
Ranger Flight Plans 

Ranger I will be programed on a 
highly elliptical earth orbit with an 
apogee of 620.000 mi. and a perigee 
just outside the earth’s atmosphere. 
Ranger II, with an identical payload, 
will be launched on an escape tra- 
jectory. 

All three lunar packages will contain 
identical instrumentation. 

Instruments in Rangers I and II, 
Hibbs said, will measure solar plasmas, 
using energy scales from five to 70 mil- 
lion electron volts. A Rubidium vapor 

planetary magnetic fields in an attempt 
to determine the effect of solar fields 
on intcrgalactic particles. 

Ranger II’s aphelion and perihelion 
will put it parallel to but outside the 
earth's orbit around the sun. 

Orientation system for the space- 
craft will be given component tests in 
the Ranger I and II flights. Complex 
orientation sequence begins with the 
jettisoning of the Agena nose fairing, 
either by breaking it away at the center 
or by projecting it ahead. Large sur- 
faces covered with solar cells spring 
out like wings, and the spacecraft 
tumbles end-over-end until its solar 
sensor homes on the sun When the 
craft is solar-oriented, a four-foot 
parabolic antenna springs out. The 
spacecraft then rotates until the infra- 
red sensitive omnidirectional antenna 
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homes on 960 me. signals beamed from 
stations on earth. With solar cell hous- 
ings extended, the spacecraft will be 14 
ft. wide and 68 in. long. 

Lunar spacecraft will include two 
sections— the survival package and a 
rctrorockct pack. Trajectory for lunar 
impact is refined in flight on the basis 
of spacecraft-earth and spacecraft-sun 
lines, using the antenna and sun sensor 
as in the earlier missions. Ranger will 
be stabilized by nitrogen jets. Mid- 
course guidance depends on attitude 
positioning with respect to the refer- 
ence lines. Midcoursc trajectory correc- 
tions will be made by firing hydrazine 
monopropcllant engines when the 
vehicle is about 10,000 mi. from the 
surface of the moon. 

As the spacecraft approaches the 
moon— at about 200-mi. altitude— a 
radar altimeter will actuate a real time 
vidicon scanner which will transmit 

200 lines per picture. First picture will 
show an area of the moon 40 mi. on 
a side, and the last will be 2,000 yd. 
on a side. Two-second lapse between 
picture transmissions will be used for 
telemetering surface composition meas- 
urements from a gamma ray spectro- 

Aftcr final video picture is sent from 

80.000 ft. altitude, the spacecraft will 
spin up and the section housing the 
TV camera and spectrometer will be 
jettisoned. Rctrorockct will fire at 

70.000 ft. to reduce velocity from 

8.000 fps. to a maximum of 500 fps. 
Hibbs said the nominal impact will 
be 110 fps. 

Purpose of the midcoursc correction 
in Ranger flights, Ilibbs said, is to 
place the spacecraft on a straight-in 
trajectory so that there will be no 
sidewise velocity on impact. Seismo- 
meters surrounded with crushablc balsa 
for shock attenuation have been 
dropped from 2,000-3,000 ft. altitudes 
to determine survivability, and they 
have not been affected by 500 fps. 
impact loads, Hibbs said. 

Survival Package 

Survival package will include a seis- 
mometer, two thermometers, two 
accelerometers, power supply— probablv 
mercury batteries— a transmitter and 
amplifier, directional antenna, and 
temperature control device. 

Gamma ray spectrometer will be 
used to determine presence -of potas- 
sium, thorium and uranium elements 
on the moon’s surface. 

Ranger I is expected to have a short 
life, with perhaps only one or two 
periods, each lasting two months. 
Attitude control system is expected to 


function for only 60-100 days, Hibbs 
said, and rate gvro system of the type 
to be used usually lasts about the same 

Both Rangers I and II are designed 
specifically to look for neutral hydrogen 
clouds at the fringes of the earth’s 
upper atmosphere. Hibbs said if this 
gas is extremely hot, the hydrogen 
envelope surrounding the earth will 
extend out several hundred thousand 
miles. If it is relatively cool, the en- 
velope tends to collapse around the 

Ranger spacecraft will utilize -the 
deep space tracking network now being 
established by NASA. This includes 
stations at JPL's Goldstone facility in 
California, one in South Africa and one 
in Australia. 

Contract Overcharges 
Reported to Congress 

Washington-General Accounting Of- 
fice has -told Congress that Philco 
Corp. overcharged the Navy $218,200 
on an incentive contract for Sidewinder 
missile guidance and control units. 

GAO said that the target price nego- 
tiated for the contract was excessive by 
S5S9.600 because the cost of materials 
for channel ring and wing assemblies, 
plus related costs, -was included even 
though it had been- agreed by Navy and 
Philco that these assemblies were not to 
be furnished under the .contract. Under 
the incentive provisions of the contract 
this resulted in "unnecessary cost" to 
the government of $2:18,200,” according 
to GAO. 

Navy is reviewing the case. 

Philco maintained that the cost of 
the channel rings and wings was elimi- 
nated from its estimate, but that its 
proposed price was not reduced in order 
to provide for the contingency of possi- 
ble increases in the cost of material. 

GAO charged that Navv contracting 
officials “relied on Philco’s statements 
that the cost of these items had been 
excluded from ils proposal” and did not 
conduct an adequate review of the con- 
tract. 

Convair and Thiokol Chemical Corp. 
voluntarily returned $135,000 to the Air 
Force on Atlas ICBM booster valve con- 
tracts after the General Accounting 
Office reported overpricing. 

On subcontracts totaling $511,400, 
GAO claimed an overcharge of 5103.- 
500. Reaction Motors Division of Thio- 
kol refunded 587,800 on these subcon- 
tracts. plus 547,200 on other subcon- 
tracts which GAO did not examine. 
Convair passed the refunds on to the 
Air Force. 

31 


Ground Equipment Costs Show Steady Rise 


Los Angeles, Calif.— Cost of ground 
support equipment, now called aero- 
space ground equipment (AGE), is ris- 
ing at such a rate that it will soon 
dictate whether or not a weapon system 
development should be produced, Maj. 
Gen. Austin Davis, director of procure- 
ment and production for Air Materiel 
Command, told the National Aeronau- 
tic Meeting of the Society of Automo- 
tive Engineers here. 

Gen. Davis and panel chairman L. B. 
Barlow of Boeing Airplane Co. cited 
figures to show the rising proportion of 
ground equipment cost to the cost of 
the total system. Between 1960 and 
1970, Barlow said: 

• Total procurement of air and space 
svstems will rise from Sll billion to S16 
billion. 

• Total expenditure on AGE will rise 
from $2 billion to S4.8 billion or from 
18% to 80% of the total value of the 


AGE Costs 

Gen. Davis said that the cost of 
ground equipment for a Boeing B-52 
wing is about SI 8 million, and for a 
Convair B-58 it is about S50 million. 
The number of ground equipment 
items peculiar to a type of fighter air- 
craft shows a steady rise. Some of the 
individual items cost as much as $900,- 
000. The number of AGE items per 
squadron is: 

• North American F-100-500 items. 

• Convair F-102-700 items. 

• Republic F-105— 950 items. 

• Convair F-106— 5,200 items. 

In other discussions, a controversy 

specifications, standards and handbooks 
upon costs. Particularlv controversial 
is Mil-D-9412. covering the data to be 
supplied to USAF for monitoring the 
progress of a program. An official of 
one large company said privately that 
Mil-D-9412 makes contractors turn out 
50% more administrative paper than 
would otherwise be necessary. He said 
the engineering hours spent on admin- 
istration amounts to as much as 40% 
of the total engineering hours spent on 
a project. It should be possible to cut 
the figure to 20%, he contended. 

Gen. Davis charged that industry has 
tried to evade the requirements of the 
specification and thereby caused con- 
fusion that has boosted costs and de- 
layed schedules. He noted that Lt. 
Gen. Bernard A. Schriever has said that 
Mil-D-9412 will be applied to all fu- 
ture Air Force weapon systems. Barlow 
pointed out that USAF has taken over 
systems management from industry and 
that the company-designated systems 
manager acts mainly as liaison between 


the various contractors and USAF. 

Industry opposition to the specifica- 
tion has led USAF to seek a more ac- 
ceptable version and a draft is being 
circulated to companies for comment. 
It is scheduled for release Nov. 2. 
Cost Responsibility 

Engineers also have assigned much of 
the blame for high costs to military 
specifications covering design and man- 
ufacturing, but Barlow disagreed. He 
said engineers have used inappropriate 
specifications and standards for their 
design parameters because it was easier. 
He said when thorough engineering 
does not square with specifications and 
standards, permission to deviate from 
the latter can usually be obtained from 
the Air Force in a few hours and will 
save thousands of hours of “gold plat- 

Ile noted that many engineers now 
designing ground equipment once de- 
signed aircraft. He warned supervisory 
engineers to prevent aircraft military 
specifications and aircraft quality pro- 
duction and inspection standards from 
creeping into mechanical ground sup- 
port equipment, which often can be 
rough structures. 


Second-Generation 
Dyna-Soar Vehicle 



Gen. Davis asked industry to practice 
“value engineering" more extensively 
to get a better correlation between tal- 
ent and money expended and the use- 
fulness of the end item. He said USAF 
would prefer to make it a regular con- 
tractual requirement. 

Wes Peters of Four Wheel Drive 
Corp. asked for a freer interchange of 
knowledge to save the cost of re-invent- 
ing problem solutions already discovered 
elsewhere. He said the necessity of es- 
tablishing a need-to-know slows and 
discourages the exchange of informa- 

Maj. Benjamin N. Beilis, of Air Force 
Ballistic Missile Division, criticized in- 
dustry for making an excuse for failure 
of the practice of concurrent work on 
the various phases of development and 
production in the ballistic missile pro- 
gram. He said that since the practice is 
necessary, it cannot be used as an ex- 
cuse. Beilis said that if careless prac- 
tices cause a one week slippage at each 
of the operational missile bases, the 
cost will add up to $20 million. 

In another discussion, high altitude 
starting capability of the Rocketdvne 
11-1 engine for use in Saturn was de- 
tailed by W. F. Ezell, North American 
Aviation project engineer for advanced 
engine systems. Without modification 
or the use of auxiliary devices, Ezell said 
that the engines had been started at 
representative altitudes above 105,000 
ft. in a series of tests conducted in a 
special high altitude simulation cell at 
Arnold Engineering Development Cen- 
ter, Tullahoma, Tcnn. The altitude 
start capability was established analvt- 
ically and by 17 demonstrations in the 
altitude cell. 

Engine Start 

Starting method of the Saturn en- 
gines was outlined in another report by 
Rov Healv, also of Rocketdvne. The 
previously used two ground starting 
tanks, with their complex fill, vent, and 
level sensing devices, pressurization sys- 
tem, and quick disconnects, have been 
leplaced by a simple cartridge starter 
bolted to the engine. The complex 
thrust level control system used in the 
Jupiter engine, consisting of pressure 
transducer, magnetic amplifier, hy- 
draulic servo valve, gas generator liquid 
oxygen throttling valve, bleeds, etc., has 
ben replaced by simple calibrated ori- 

Prcssure from the fuel pump dis- 
charge, rising as the pumps are spun up 
by the cartridge starter, is used to open 
valves automatically in proper sequen- 
tial relationship. Similarly, pressure 
decay after the cutoff signal has been 
given permits the spring-loaded valves 
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to close in proper relationship. This 
pressure-controlled sequence permits 
elimination of the previously used 
event-sensing electromechanical dev ices, 
including microswitches on valves, re- 
lays, solenoid valves which controlled 
pneumatic pressure to open or close 
valves, bum-through links used with 
pyrotechnic devices to ignite the gas 
generator and thrust chamber propel- 
lants, and a burn-through link at the 
chamber exit which signaled that the 
ignition flame was satisfactory. The 
electrical system for engine control has 
been reduced to approximately 5% of 
that employed on previous engines. The 
engine pneumatic requirements have 
been reduced to a similar low value. 

Once fuel arrives at the injector, 
thrust buildup is rapid, averaging 60.000 
lb. per 10 milliseconds. The H-l 
reaches main stage operation rapidlv, 
producing the "cannon-ball" start with 
its distinctive acoustic shock. 

An advanced model of the engine 
known as the H-2, Healy said, may 
utilize a direct-drive turbopump and 
eliminate the complete gas generator 
system by employing gases bled off the 
main thrust chamber to power the tur- 
bine. In approximately the same phys- 
ical envelope and of almost the same 
weight as the H-l, the H-2 is intended 
to develop 250-500,000 lb. of thrust. 
This would raise the total thrust of the 
light-engine cluster to 2-2.4 million lb. 
STOL Developments 

A panel headed by C. W. Harper, of 
National Aeronautics and Space Admin- 
istration’s Ames Research Center, re- 
viewed the progress to date in V/STOL 
aircraft. Col. Robert Williams, chief of 
the Air Mobility Division, U. S. Army, 
said, “the entire problem has been re- 
viewed and committed to death in the 
last two years. We’ve built a whole 
series of test vehicles in the last 10 
years and although everyone says we’ve 
made progress, they still say we have 
problems.” 

Col. Williams urged that an opera- 
tional research type V/STOL aircraft 
be built so that the unknowns in the 
problem can be worked out. "Unless we 
build such a vehicle and decide on 
which approach— tilt wing, deflected 
slipstream, lift fan. tilt-duct, etc.-wc 
will slide downhill." 

V/STOL problems were enumerated 
by Charles Zimmerman, of NASA’s 
Langley Research Center, as being: 

• Downwash. VTOL turbojet-powered 
aircraft have caused considerable dam- 
age to takeoff and landing areas by 
digging holes in such surfaces. Recircu- 
lation of objects borne by the downwash 
also is a problem which probably will 
always remain. Damages to ground ob- 
jects is another problem and is directly 
related to the gross weight of the air- 
craft. No matter which lifting and pro- 



pulsion methods are used, downwash 
damage still is in direct proportion to 
the size of the vehicle. 

• All-weather operation. Helicopters, 
which have been operating in increas- 
ing numbers since the end of World 
War II, still do not have all-weather 
operating capability. 

• Component weight. Little is left for 
payload in the V/STOL aircraft be- 
cause of the weight of components, par- 
ticularly gearing between the power 
source and the lifting mechanism. 

• Cost. Reduction in initial cost as well 
as maintenance cost will have to be 
made if the V/STOL aircraft is to be 

Zimmerman said the weight break- 
down of a typical VTOL transport is: 
structure and equipment, 45%: propul- 
sion. 22%; fuel. 21%. and pavload, 
12 %. 

Nixon Promises Bigger 
U.S. Defense Effort 

Miami Beach-Vice President Richard 
M. Nixon repeated bis contention that 
the U. S. is the strongest military power 
in the world but also promised a bigger 
defense effort in a speech to the Ameri- 

On the defense issue, Nixon said that 
whatever political opinion there may be 
of U.S. strength today. "I happen to 
know and Mr. Khrushchev knows, that 
we’re the strongest nation in the world 
and we’re going to continue to stay that 

“But. whatever we may think of our 
strength today. America can never stand 
pat on that strength because we are 
confronted by an enemy— ruthless, 
fanatical-and as that enemy is dedi- 
cated to conquering the world by any 
means, including the use of force, and 
he constantly steps up his preparedness 
in order to use that force to extend 


power throughout the world, it is essen- 
tial that America increase its strength.” 

The Republican presidential candi- 
date said that he didn’t have any doubt 
that the public will support the neces- 
sary steps-”and there will be necessary 
steps’’— which will increase America’s 
strength. He said that the U. S. defense 
effort will have to be increased to take 
advantage of new technological break- 
throughs and to make the U. S. deter- 
rent force "absolute and unattackable.” 
He favors increased effort to make sure 
the U. S. "whether it's a small war or a 
big war. will have the ultimate power 
that no one— Mr. Khrushchev. Mr. Mao 
Tse-Tung or any other enemy of peace- 
will dare start anything against the 
United States.” 

GE Strike Weakened 
As Top Local Returns 

Washington— International Union of 
Electrical Workers’ strike against Gen- 
eral Electric was seriously weakened last 
week when the union's largest GE local 
broke ranks and returned to work at the 
company's Schenectady, N. Y. plant. 

IUE President James B. Carev bit- 
terly denounced the Schenectady local's 
action and began an intensive effort to 
block similiar defections by several other 
large locals whose support of the strike 
has been lukewarm. Shortly afterward, 
the federal mediator announced that 
negotiations had been suspended indefi- 
nitely following a company statement 
that an impasse had been reached. 

GE reported that nearly 40% of the 
factory workers were reporting for duty 
at its Syracuse. N. Y. Electronics Divi- 
sion, despite picket lines. This division 
produces military radar and systems. 
The company said that 95% of its fac- 

Burlington. Vt. and Bridgeport, Conn., 
w'here locals are still officially on Strike. 

Announcing the Schenectady local’s 
decision to return to work, Leo Jan- 
dreau. who has been the local’s business 
agent for 20 years, sharply criticized 
Carey for launching "a fight to the end 
with GF., regardless of the conse- 
quences." Carey termed Jandreau a 
“Judas" and a "Quisling." Jandreau 
was an active supporter of the last major 
strike against GE in 1946. 'Die local 
returned under the terms of the old 
contract except for deletion of the cost- 

At fvestinghousc Electric, where 
IUE is negotiating a new contract, the 
union voted to extend the previous con- 
tract a week to permit continued nego- 
tiation, but it was scheduled to take a 
strike vote late last week. 

At midweek an IUE official indicated 
that the union had modified earlier de- 
mands in an effort to reach agreement 
with Westinghouse. 
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Nuclear Plane Will 
Fly for Five Days 

Ft. Worth, Tex.— First U.S. nuclear- 
powered airplane, which, the Air Force 
has indicated, will fly in 1965. will prob- 
ably have a speed of Mach 0.8-0.9 at 
55,000 ft. and have an endurance of ap- 
proximately five days, a scientist working 
on USAF design studies for the ANP- 
>1X2 nuclear-powered testbed here at 
Convair’s Ft. Worth Division disclosed 
last week. It was pointed out that the 
airplane could operate at altitude or at 
tree-top level with no loss of endurance. 

The testbed, which will possess some 
useful payload capability, will probably 
closely resemble the configurations de- 
picted in Aviation- Week Aug. 15, p. 

1 52, which arc being developed to use 
the Pratt &• Whitney Aircraft indirect- 
cycle and General Electric direct cycle 
nuclear turbojets. These provide capa- 
bility of takeoff and climb using chem- 
ical ’ fuels and switchover to nuclear 
power for the main portion of the 

Airframe will utilize conventional 
state-of-the-art materials, and because 
of the aircraft’s endurance capability, 
equipment must be long-lived, having 
at least 1,000 hr. time between over- 
haul or replacement. 

Indications are that the ANP-NX2 
nuclear-powered testbed will incorporate 
no major breakthroughs in shielding 
materials; rather it will utilize steady- 
state progress in research conducted 
here in Convair-Ft. Worth’s nuclear 
aircraft reactor facility and other re- 
search laboratories. 

Researchers at the Convair facility 
here, which has been engaged in nu- 
clear-powered aircraft problems since 
1951, say that shielding does not repre- 
sent the major problem in building such 
an aircraft. The company is currently op- 
erating two "homebuilt” 5.000 kw. re- 
actors here, one for studying the effects 
of radiation on aircraft equipment, such 
as navigation and communications 
equipment, actuators, and materials, in- 
cluding lubrication and hydraulic fluids. 
The other reactor is being utilized to 
study shielding configurations for crew 
compartments. It is currently arranged 
so that a mocked-up crew compartment 
is located the same distance from the 
re-actor as one would be in the ANP- 
NX2 design under study here, with va- 
ried shielding materials and configura- 
tions emplaced by remote control 
around the crew compartment mockup. 
Studies are providing data on quality 
of gamma and neutron emission effects 
on crew compartment shielding. 

Aircraft configuration provides com- 
pletely clear area in the aft fuselage 
for ready access to the engine compart- 
ment, which will be so designed that 
powerplants will embodv modular con- 


cept for case of remotely controlled con- 
nect and disconnect. Vertical fins are 
emplaced on the wingtips to maintain 
clear fuselage aft area. Canard config- 
uration is utilized to provide adequate 
control moments bearing in mind that 
the divided shielding concept will place 
considerable weight in the nose portion 
of the aircraft housing the crew, as well 
as in the aft fuselage in the engine area. 

Apollo Bids Submitted 
By 14 Companies 

Washington— Fourteen companies 

have submitted proposals for S2 50,000, 
six-month feasibility studies of the 
Project Apollo multi-man spacecraft 
system, which National Aeronautics and 
Space Administration plans to award 
Nov. 14. 

Companies submitting proposals were 
Aero-Space Division of Boeing Airplane 
Co.; Astronautics Division of Chance 
Vought Aircraft; Convair Division of 
General Dynamics Corp.; Cornell Aero- 
nautical Laboratory. Inc.; Douglas Air- 
craft Co.; General Electric Missile and 
Space Vehicle Dept.; Goodyear Aircraft 
Corp.; Grumman Aircraft Engineering 
Corp.; Guardite Space Technology Di- 
vision of American-Marictta Co.; Lock- 
heed Missiles and Space Division; Mar- 
tin Co.: McDonnell Aircraft Corp.; 
North American Aviation, and Republic. 

Vought Named Prime 
For Scout Vehicle 

Dallas— Chance Vought Aircraft be- 
came prime contractor for the Scout 
launch vehicle system last week under 
a S6 million contract awarded by Na- 
tional Aeronautics and Space Adminis- 
tration. The company will assemble and 
launch at least 52 vehicles over the next 

Guidance and control units and 
rocket motors will be shipped to Chance 
Vought’s Dallas plant for assembly and 
mating with airframes and motor tran- 
sition sections. Completed Scouts will 
then be shipped to NASA’s Wallops 
Island, Va.. station for launching. Pre- 
viously, assembly and launching were 
handled by NASA at its Langley Re- 
search Center, with Vought's help. 


TWA Financing Delay 

Trans World Airlines financing still 
was not completely settled last week. 
Although TWA owner Howard Hughes 
has accepted in principle that his stock 
be placed in a voting trust (AW Oct. 
17, p. 41) he specified some conditions 
to be met by the financing group in re- 


News Digest 


Los Alamos Scientific Laboratory 
conducted a successful power run of 
the Kiwi-A5 reactor in the Rover pro- 
gram last week at its Nevada test site. 
Reactor appeared to conform to design 
specifications. Power run was similar to 
those conducted with Kiwi-A and 
Kiwi-A Prime reactors. Modification 
of Kiwi test cell is planned to permit 
use of liquid hydrogen as the propellant. 

Submarine USS Patrick Henry last 
week successfully fired four tactically 
configured Polaris missiles under oper- 
ational conditions in the Atlantic Ocean 
500 mi. cast of Cape Canaveral, Fla. 

Atomic Energy Commission is test- 
ing at its Los Alamos. N. M., site a filter 
designed to detect nuclear explosions 
in near space from ground stations as a 
part of Project Vela. 

Chance Vought pilot escape capsule 
model (AW Sept. 19, p. 125) was suc- 
cessfully tested and recovered last week 
after being fired to a velocity of Mach 
1.5 by a British Gosling rocket from 
Wallops Station, Va. 

Atlantic Research Corp. Iris sound- 
ing rocket carried a 125 lb. payload to 
an altitude of 140 mi. last week in a 
qualification program launch from Wal- 
lops Island. Va. 

Wavelength of light has replaced 
a meter bar as the new international 
standard of length. The lltli General 
Conference on Weights and Measures 
decided last week to define the meter 
as 1.650.765.75 wavelengths of the or- 
ange-red line of krypton 86. 

Clanscr Technology Corp., Torrance, 
Calif., has been formed for research 
and development in fields of advanced 
technology, including thin film semi- 
conductivity, micro-circuitry, cryogenic 
pumping for space simulation chambers, 
plasma propulsion, and quantum elec- 
tronics. Dr. Milton U. Clanser is pres- 
ident. 

Boeing Airplane Co. has selected 
American Car & Foundry Division of 
ACF Industries, Inc., to design, develop 
and manufacture two prototype power 
generating cars for Air Force’s Minute- 
man ICBM trains. 

Atlas ICBM was destroyed by a Stra- 
tegic Air Command crew 1 min. after 
night launching from Vandenburg AFB. 

U. S. Navy has awarded Lockheed 
Missiles and Space Division a S181 mil- 
lion contract to develop an advanced 
1,500 mi. version of Polaris submarine 
missile. Hercules Powder will build 
the second stage engine; Aerojet-Gen- 
eral, the first stage. 


AVIATION WEEK, Oc 


i, 1960 


from Belock’s Astro-Space team... 

GAS BEARING GYROS 

that guided the first satellite of the Western World 
into orbit 



izalion and control-rugged and reliable 
gas bearing, floated and magnetic gyros 
are being designed and produced al Astro- 
Space Laboratories, Inc. under Dr. 
Frederick K. Mueller and the same sci- 


history. The gas bearing gyro 


4 


1" wheel diameters. 


ASTRO-SPACE LABORATORIES, Inc . HUNTSVILLE, ALABAMA 
a subsidiary of BELOCK INSTRUMENT CORPORATION 





Air Force-Martin Titan, giant American ICBM, has 
been chosen for a key role in space exploration. One of its 
first missions will be to launch USAF Dyna-Soar — 
manned aerospace craft. 


TITAN — 50 miles up: Official USAF Photo 


AIR TRANSPORT 


Speed Limi ts Raise Electra Operating Costs 


Direct expenses per total aircraft mile increase but 
passenger load factors hold up fairly well. 


New York— Costs of operating the Lockheed Electra turboprop transport 
have climbed since Federal Aviation Agency imposed a restriction on Elcctras 
operated by U. S. carriers. 

Direct expenses per total aircraft mile averaged 103.67 cents for six 
airlines in the last quarter of 1959; the average was 153.87 cents in the second 
quarter of 1960. 

Passenger load factors in Electra 
operation, however, have been holding 


up fairly well despite a series of acci- 
dents and the attendant rash of ad- 
verse publicity. 

The pattern apparently has involved 
a load" factor dip following an accident, 
then a climb back to nearer normal 
loads. 

Load Factors 

A comparison of Electra load factors 
before and after the restrictions shows 
an average drop of only 2.4% among 
the six operators. 

For the 1959 fourth quarter, the load 
factor averaged 5S.4%: during the sec- 
ond quarter of this year, the average was 

This comparison is not precise. Load 
factors normally look better in the 
second quarter period than in a fourth 
quarter, when traffic is at a slower level 
of activity. For all types of aircraft, 
the same six airlines' average load fac- 
tor rose 2.73%. up from 55.25% in 
the 1959 period to 57.98% in the 
1960 period. 

Another element affecting Electra 
load factors is the shifting of the turbo- 
props to secondary routes as jets take 
over many high-frequency segments. 

The Oct. 4 crash of an Eastern Air 


Lines Electra into Boston Harbor 
(AW Oct. 10. p. 371-fifth serious 
accident involving the plane-lias not 
had a great permanent effect on loads, 
according to the airlines. It may be 
too early to spot a firm trend, but 
Eastern said its system bookings on 
F.lectras have been increasing again 
after a 21% drop on the second day 
after the accident. Other carriers re- 
port little discernible effect on Electra 
load factors. 

Publicity Problem 

Publicity resulting from the Electra 
crashes and demands that the airplane 
be grounded pose a serious problem 
for its future, most operators agree. 
However, domestic operators surveyed 
by Aviation Week expressed con- 
fidence that this problem would be 
overcome. It was pointed out that the 
Elcctra's reputation is at least partly 
undeserved, Since it has been shown 
that there were causative similarities in 
only two of the accidents. 

Lockheed's modification program 
(AW Aug. 1. p. 37). is now under wav 
with six of the Eleetras fully converted. 
At least two Eleetras owned by Lock- 
heed are being introduced into the 
flight and static test programs being 
conducted by Lockheed in cooperation 
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with the National Aeronautics and 
Space Administration and the Federal 
Aviation Agency. Results of these tests 
will determine whether modifications or 
fixes meet FAA certification standards 
required to warrant removal of the 
speed restrictions now imposed on the 

Operationally, the Electra has pre- 
sented a number of problems since 
its introduction less than two years 
ago. Early F.lectras in service developed 
a vibration problem that required an 
extensive field program of modifying 
and retrofitting to tilt the engines and 
raise the engine thrust line. Propeller 
synchro-phasing also was modified in 
this program. 

Another modification was made to 
correct wing skin cracking problems by 
installation of reinforcing aluminum 
plates. 

F.lectras in airline service arc rap- 
idlv moving to short-haul and multi- 
stop routes as jets take over the prime 
segments. Tire two largest Electra 
operators— American Airlines and East- 
ern Air Lincs-point out that this kind 
of service was what they intended for 
the Electra and they foresee a long and 
useful service for the airplane in this 

Braniff International Airways, on 
the other hand-vvith a different type 
of route structure— is thinking in terms 
of short-range jets and has decided to 
buy no more turboprops of any kind. 
Carriers' Reports 

Here is a report from each of six 
carriers on its Electra outlook: 

• American says the costs of operating 
its Electra have been oscillating. In 
the fourth quarter of 1959, after about 
a year of service. American's direct 
expense per total aircraft mile was 
reported as 123.91 cents. In the second 
quarter of 1960, this cost had climbed 
to 157.39 cents. The restrictions have 
had an effect on costs, but were not 
the only factor, in American’s view. 

A big item has been the unusual 
inspections required by Federal Avia- 
tion Agency as safety precautions fol- 
lowing the accidents. Example: an 
order to inspect all wing clips. There 
are 2,700 clips on each wing and this 
inspection caused a loss of 16 airplane 
hours for each Electra. The Allison 
engine has not shown the reliability of 
the jet engines in American’s fleet, the 
airline said, and premature removals 
have been fairly numerous. 

Even in the fourth quarter of 1959, 


AVIATION 


<, October 24, 1960 


Lockheed Electra Operations 


:r Load Facte 
clicdulcd Servic 
Fourth 



72.? 60.0 (12.?) 

51.9 59.1 (2.8) 

52.7 54.5 1.8 

48.8 56.5 7.5 

65.6 55.? (8.?) 

70.? 51.9 (18.4) 

58.4 56.0 (2.4) 


Total Direct Expense 

P Fourth Second 

Quarter Quarter 

1959 1960 

125.91 157.59 

111.25 158.55 

92.5? 155.0? 

111.54 160.22 

78.77 120.46 

124.85 176.20 

102.67 152.87 


55.48 

47.50 

60.70 

48.68 

41.69 
51.55 
50.20 


Selected Operating and Financial Data 
On Six* Electra Operators 





before the restrictions, costs had not 
been brought down anvwhere near the 
level expected in the future. Costs in 
fact arc difficult to pin down as yet 
because of several factors. One is that 
the schedule shifts as jets come into 
service, with Elcctras assigned to shorter 
routes; another is reduced utilization and 
cost-accounting problems under Amer- 
ican’s engine-leasing agreement. Settle- 
ment under the leasing agreement is 
subject to yearly review, but the final 
figures arc not arrived at until several 
months after the period; meanwhile, 
results by quarter do not show proper 
accrual among the quarters of the scar 

Jet Frequencies 

American’s Electras are rapidly being 
withdrawn from routes taken over by 
jets. For example, Boeing 720 medium 
range jets will enter service Oct. 50 
on American’s New York-Toronto, Los 
Angcles-Phocnix, New York-St. Louis, 
and New York-Detroit routes. Replaced 
Elcctras will be used to increase 
New York-Boston, New York-Washing- 
ton, and Chicago-Detroit frequencies, 
and will replace some Douglas DC-6 
piston aircraft in New York-Syracuse 
and New York-Rochcster services. 

But introduction of jets on these 
routes does not mean that all Elcctras 
are withdrawn from the routes. Be- 
tween New York and Toronto, for 
example, the Oct. 50 schedules call 
for two jet schedules daily. Electras 
will still make up the balance of equip- 
ment on this high-frequency route. In 
other words, as jets arc phased into 
new routes, Elcctras will still be called 
upon for some time in the future to 
complete the sen-ice pattern over many 
segments. 

Eventually, in American's plans, the 
turboprops will take over almost all of 
the short and multi-stop routes Con- 
vaits and DC-6s were flying a few 
vers ago. 

American's Letter 

As an example of American's efforts 
to overcome the publicity problem with 
the Electra, the airline recently sent a 
letter defending the aircraft, over the 
signature of C. R. Smith, president, to 
its Admiral's Club customers. This let- 
ter lays American’s reputation on the 
line in expressing the firm conviction 
that the Electra is safe and that there 
is no good reason why it should be 
grounded. 

• Braniff reports an increase of 30-51% 
in operating costs of the Electra for the 
four months following imposition of 
the restrictions as compared with the 
previous four months. This includes di- 
rect operating costs plus maintenance 
and depreciation allowances. Regarding 
load factors, Braniff says the average fell 
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off five or six percentage points follow- 
ing each accident and took about a 
month to climb back to normal. Other- 
wise, average load factors are about the 
same as Braniff's fleehvide average, 
which covers 707s, DC-6s, DC-7Cs and 
Convairs. Braniff had nine Electras. 
lost one in the Buffalo, Tex. accident. 

• Eastern’s direct expense per total air- 
craft mile for the Electra averaged 
155.03 cents in the second quarter of 
1960, an increase of 60.7% over the 
fourth quarter of 1959. Eastern ac- 
knowledges that the psychological prob- 
lem with the airplane regarding public 
acceptance will be a very important fac- 
tor in the Electra’s future, but believes 
the problem will be solved. 

The airline expressed confidence 
in the Electra, 3nd commented that an 
important aircraft type "can’t be aban- 
doned for emotional reasons.” A pos- 
sible approach to the problem. Eastern 
suggested, might be to treat the Electra 
as an entirely new airplane after it is 
modified and even to change its name. 

Eastern's Douglas DC-8 jets have 
been replacing Electras on such prime 
long-haul routes as New York-Miami. 
New York-Puerto Rico, and New York- 
New Orleans. Examples of the shorter 
routes the turboprop is now serving arc 
Newark to Washington via Philadelphia 
and Atlantic City; Atlanta-Mobile; Chi- 
cago-Atlanta-Jacksonville-Miami. It is 
also on high density routes such as 
New York-Boston and New York-Wash- 
ington. In general, the Electra has re- 
placed DC-7B and Super Constellation 
first class services. Longest route the 
Electra now flics for Eastern is New 
Orleans-Newark, a 1,170-mi. night 
coach flight which is operated primarily 
for aircraft positioning purposes. East- 
ern as of last week had carried 1.457,000 
passengers in its Electras during 1960. 

• National Airlines said the best cost 
comparison available for bcforc-and- 
aftcr-restriction Electra operation is the 
average scat mile cost of 1.6469 cents 
for the five months ending June 30. 
1960, up from 1.2195 cents for the 
seven months ending Jan. 1, 1960. But. 
National said, there is no way to pin- 
point the additional costs of the restric- 
tions. The airline said its experience 
from an opcrations-maintenance stand- 
point has revealed no excessive prob- 
lems with the airplane. It has not 
proved different in this regard from 
other aircraft introduced into service. 
National expressed "utmost confidence” 
in the Electra. It reported a few pas- 
senger cancellations since the Oct. 4 
crash, but has concluded that any pas- 
senger reaction away from the airplane 
has not been significant enough to show 
up in its statistics. For three days of 
the week in which the accident oc- 
curred total passengers carried was up 
3.5%; however, this coincided with the 
addition of coach seats which raised ca- 


CSA to Resume 
R-18 Service 

Prague - Czechoslovak Airlines is 
scheduled to resume flights this week to 
Zurich-Rabat-Dakar-Conakry with the 
first of its four Ilyushin 11-18 turboprop 
transports grounded in August and flown 
back to Moscow for modifications follow- 
ing an Aeroflot 11-18 crash (AW Aug. 
29, p. 45). Aeroflot already has begun 
tunneling its Il-18s back into service. 

The Czech airline expects delivery of 
the other three Il-18s shortly and will re- 
sume all normal services with this air- 
craft including the Baghdad via Athens 
and Damascus run. 

According to Federal Aviation Agency 
Administrator Elwood Qucsada, who rc- 

thc causes of the crash showed fuel in- 
jection failures leading to burnout of the 
11-18 combustion chambers (AW Oct. 
10. p. 37). 


pacify. National has 12 Elcctras in its 
fleet and expects two additional deliv- 
eries in December. National recently 
has shown interest in the Sud Aviation 
twin-jet Caravelle and has indicated it 
has potential purchasers for its Electras 
(AW Oct. 3, p. 39). 

• Northwest Orient Airlines reported an 
increase of 41.69% in direct expense to 
an average of 120.46 cents per total 
aircraft mile in second quarter, 1960, 
as compared with fourth quarter, 1959. 
Northwest has a fleet of nine Elcctras— 
a tenth was lost in the Tell City, Ind., 
crash-out of an original order of 18 air- 
craft. The airline has not decided when 
it will take delivery of the balance of 
eight Electras, or whether it positively 
will take delivery. As a partial substitute, 
it is leasing back from Douglas Aircraft 
Co. five DC-7s that had been turned in 
in connection with a DC-8 purchase. It 
also has been leasing three DC-7s from 
CMA of Mexico. 

Northwest, however, says load factors 
have held up fairly well on its Electras 
and public acceptance has been reason- 
ably good. There were a few cancella- 
tions after the Oct. 4 incident. The 
restrictions have significantly increased 
operating costs, particularly since 
Northwest was flying Electras on rel- 
atively long-haul segments where slower 
flight times have a greater effect in 
building up all costs. When the speed 
limits went into effect after the Tell 
City crash, Northwest took Electras off 
its New York-Seattle nonstop route. 
One reason: slowed-down cruise speeds 
meant the flight could not be made 
consistently on a nonstop basis. North- 
west believes it is difficult to evaluate 
the Electra until it can be operated 
according to original specifications. 
The airline's modifications are sched- 


uled to begin in January. The airline 
expressed “every confidence” that the 
Electra will prove out. 

• Western Air Lines says the restric- 
tions have represented a 15-20% in- 
crease in seat mile costs. An analysis 
of such costs in August. 1960, showed 
an increase of 20% over August, 1959, 
Western said. Utilization, however, 
had decreased from 81 hr. to 71 hr. 
During the same months, Western’s 
DC-6Bs showed an increase of 15% in 
seat mile costs and a drop in utiliza- 
tion from 9 hr. to 8 hr. If the Electra's 
speed is restored, Western believes 
its seat mile cost will be as low as 
that of the DC-6B, assuming the same 
utilization for each plane. Load factors 
have declined on routes where the 
Electra has been competitive with jets. 
Generally, Western said, there have 
been few operational problems with 
the Electra and few substitutions of 
aircraft. On-time performance for May 
and June was almost 75%. Unsched- 
uled engine removals have not been 
excessive, Western said. The airline 
expressed confidence in the Electra if 
it could be operated at specification 

In a recent report on performance of 
its Electra, Lockheed noted the prob- 
lems that had faced the operators, 
including the restriction, the unusual 
inspection and maintenance require- 
ments, and the “undesirable press 
notoriety” resulting from the accidents. 

Nevertheless, according to the report 
by Lockheed’s R. A. Barnard, director 
of parts and services, flight hours have 
mounted at a steady pace, with a total 
of 375,310 hr. at the end of August 
with the operating Electra fleets. 

Flight legs of the Electras have 
shortened from an average of 3.8 hr. 
per landing in the first quarter of 1959 
to about 1.5 hr. in the past four 
months. There has been a correspond- 
ing increase in the average number of 
landings per airplane per month from 
38.4 in fourth quarter 1959 to 133 
landings per airplane per month in the 
second quarter of 1960. 

Despite this increase in the frequency 
of takeoffs and landings, Lockheed 
reports, delays due to mechanical 
troubles have been reduced. In Aug- 
ust, the total rate of mechanical delays 
was 42.9 per 1,000 departures, or about 
4%, Lockheed reported. Delays caused 
by the air conditioning system averaged 
3.65 per 1,000 departures during the 
first six months of 1960; average for 
the third quarter declined to 2.8. 
Electrical system-caused delays averaged 
24 per 1,000 departures in early 1959, 
according to the report, but declined 
to an average of 2.8 delavs during late 
1959. Average daily utilization for all 
Electras is about 7 hr. 

There are now 135 Electras in sendee 
with 13 U.S. and foreign airlines. 
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CAB Opens United-Capital Hearing 
As Stockholders Approve Merger 


By Robert H. Cook 

Washington— Merger plans of Capi- 
tal and United Air Lines faced the 
final hurdle of Civil Aeronautics Board 
approval as hearings opened last week 
in the wake of overwhelming endorse- 
ment by the airlines' stockholders. 

United stockholders approved the 
plans in Chicago by a vote of 3,291,237 
to 35,014 on a ballot representing more 
than 80% of the carrier’s outstanding 
shares. At the same time. Capital stock- 
holders, who will receive one share of 
United stock for each seven- of Capital, 
approved the merger agreement 677,- 
687 to 34,604. 

Total votes at both meetings met a 
stipulation of the agreement that final 
approval be conditioned on an affirma- 
tive vote representing two thirds of 
the shares held by each company, hirst 
announced jointly by Capital and 
United on July 28, the merger proposal 
was approved bv the boards of directors 
of both airlines Aug. 1 1 . 

Prior approval of managements and 
stockholders cleared the way for hear- 
ings before CAB Examiner I homas 
Wrenn, who heard initial testimony 
from United President William A. Pat- 
terson and Thomas D. N'eclands. re- 
cently elected chairman of Capital’s 
board of directors. 

Additional testimony from Raymond 
G. Lochicl, Capital treasurer and vice 
president, emphasized the airline's need 
for the merger because of its worsening 
financial plight. 

United's motivation in seeking to 
acquire Capital includes not only an 
opportunity to gain new routes and 
eliminate a competitor, Patterson said, 
but also a means to "remove a serious 
threat" to the credit of the entire in- 
dustry. Referring to Vickcrs-Arm- 
strongs threats to foreclose on S34 mil- 
lion due the manufacturer on Capital's 
Viscount aircraft. Patterson called at- 
tention to the jet financing problems of 
many carriers and noted that he “felt 
strongly that bankruptcy or foreclosure 
upon the assets of a major domestic 
trunkline would materially and ad- 
versely affect the ability of the industry 
to obtain the additional financing 
which it will require on reasonable 

“Over-all," lie said. "I saw in the 
Capital merger a substantial addition 
to United's revenues. I felt that we in 
United had built up a management 
team which could handle that business 
with a minimum amount of additional 
overhead cost, and that the experience 
of Capital should not be indicative of 


what the results would be under a com- 
bined United-Capital operation. A 
large part of Capital's troubles had 
stemmed from the high annual carrying 
charges on its debt.” 

Major drawbacks to the merger pri- 
marily concern Capital’s turboprop Vis- 
counts and what to do with them. 
Patterson said. Contending that the 
Viscounts cannot fully compete with 
more modern turbojet and turboprop 
aircraft. Patterson explained that United 
has a surplus of piston-powered aircraft 
which it has been unable to use or sell 
and "the prospect of adding to our fleet 
41 aircraft for which we will have no 
permanent place, was a matter for some 

In addition, lie said any chance for 
United to realize tax savings through 
future depreciation on the aircraft has 
been reduced because of Capital's prac- 
tice of listing Viscount valuations lower 
for tax purposes than carried on the 
company's books. This resulted in the 
assets of Capital being worth a "good 
many millions of dollars less" to United 
than the valuations listed in Capital’s 
accounts. 

Patterson told the examiner that, in 
the event of a merger. United will offer 
each Capital employe work at wages 
equal or higher than those they now 
have, and will also agree to whatever 
protective labor provisions the CAB 
might require. 


United's Intention 

Underlining the importance of ac- 
quiring Capital’s route system and 
criticizing the past requests of manv car- 
riers that the Board place heavy restric- 
tions on any routes gained by United 
through a merger, Patterson stated that 
“United has no intention of paying for 
a part of Capital's assets the price which 
it has agreed to pay for all. Further- 
more. and regardless of any question of 
price. United has no interest in a 
merger with Capital which would not 
provide access to the markets repre- 
sented by Capital's Route 51. If the 
merger cannot be approved upon the 
terms agreed upon by United and 
Capital, it will be abandoned.” 

Capital Baird Chairman Thomas 
N'eclands traced the early negotiations 
which finally led to the agreement with 
United as the “one carrier with the 
necessary financial strength, and the 
necessary equipment to take over Capi- 
tal, to satisfy Vickers, and to provide 
protection for Capital's employes, de- 
benture-holders and stockholders." 

Less than two weeks after being 
elected chairman, N'eclands said a pos- 


sible three-way merger with Northwest 
and Delta was discussed and later aban- 
doned because of Delta's involvement 
in the Southern Transcontinental Case. 
Northwest alone, he said, did not appear 
to have the necessary combination of 
financial and equipment strength 
needed to satisfy Vickers. 

Following his return from the first 
talks with Vickers in London, a possible 
four-way merger with National, Con- 
tinental and Trans Caribbean was sug- 
gested by O. Roy Chalk, president of 
TCA, N'eclands said. This also was 
dropped, he said, two days after Capital 
and United reached an agreement. 

Capital's serious financial plight was 
outlined by the airline’s treasurer, R. G. 
Lochicl, who told the examiner that it 
is doubtful if Capital can survive 
through the winter. Losses during the 
first nine months of this year, he said, 
will amount to S8.2 million, including 
interest on the Vickers debt. As of 
Sept. 30, 1960. the airline had a cash 
balance of only S4.1 million, of which 
SI million is not immediately available 
and as much as S2.3 million could be 
required to meet tax and payroll bills 
which might fall due on the same date. 


FAA Expands Control 
Over Traffic Areas 

Washington — Federal Aviation 
Agency will expand its svstem of posi- 
tive control of aircraft on major route 
segments to cover entire areas through- 
out the U. S. 

At the same time, the agency has pro- 
posed a rule which would standardize 
ait traffic patterns and impose speed 
limits within a radius of five miles of 
the center of tower-equipped airports. 

mize the danger of midair collisions and 
increase the utilization of airspace. 

Positive control for aircraft operating 
between 24,000 and 35.000 ft. has been 
established under radar control over a 
110,280 sq. mi. area over Indiana, Illi- 
nois, Ohio and parts of Wisconsin, 
Kentucky, Iowa. West Virginia and 
Michigan. Air route traffic control cen- 
ters at Chicago and Indianapolis will be 
responsible for traffic operating in this 

Under the proposed rule calling for 
standardization of traffic patterns at 
tower-equipped airports, all aircraft 
would be prohibited from flying 
through an area below 2,000 ft. altitude 
and within five mi. of the airport’s cen- 
ter unless it intended to make a land- 
ing. Speed limits of 180 mph. would 
be established to apply to all aircraft op- 
erating within the area, and two-way 
radio equipment would be required on 
all aircraft operating into any airport 
where a control tower is in operation. 
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Ft. Worth Case Ruling 
Protested by American 

Washington— American Airlines, pro- 
testing a Civil Aeronautics Board order 
for improved service to Ft. Worth, has 
questioned the Board's legal authority 
to "schedule the airline by administra- 
tive fiat” and charged the order was part 
ot a pattern that is plunging the agency 
“into a management role rather than 
a regulatory role." 

'Hie airline asked the Board to with- 
draw its order in the Ft. Worth Ade- 
quacy of Service Case (AW Sept. 26, 
p. 39), which directs American to pro- 
vide daily round trip turbine-powered 
flights between Ft. Worth and Wash- 
ington and New York. In its petition, 
American said the order is based on bad 
principle and added that it is impracti- 
cal to execute. It said the order would 
arbitrarily and illegally transfer millions 
of dollars in business to its competitor, 
Braniff Airways. 

I AT A Carriers Cut 
Long-Haul Fares 

Cannes, France— Long-haul fares be- 
tween North and South America will 
drop as much as 35% under a new fare 
structure agreed upon last week by In- 
ternational Air Transport Assn, mem- 
bers at their Traffic Conference here. 

Also under the new agreement, an 
economy class fare will be instituted on 
the Pacific at 14% below existing tour- 
ist rates. Lowest year-round fare bc- 


Seaboard & Western 
Refinance Program 

New York-Seaboard & Western Air- 


verse stock split in connection with a 
new financing program. Seaboard re- 
cently has been retrenching financially 
(AW Oct. 10, p. 34) and is seeking 
money to pay for Canadair CL-44 turbo- 
prop cargo aircraft scheduled for delivery 


The stockholders approved a plan of 
trading one share of new S3 par stock 
for three shares of 51 par stock. This 
will reduce the number of shares out- 
standing from 1,056,000 to 352,000. 
The financing program calls for raising 
about $6 million in cash, an additional 
51.6 million in credit available between 
June, 1961 and June, 1963, and deferring 
of obligations that otherwise would have 
to be paid in 1960 and 1961. 

When the refinancing is completed, 

1.600,000. Convertible debentures and 
warrants, when converted or exercised, 
would raise the total to 4,300,000. 



will be S435 in jets and $405 in pro- 
peller aircraft. There also will be special 
group rates for 35 or more persons 
traveling together which will provide a 
further 30% reduction. 

Under the Western Hemisphere 
agreement, New York-Bucnos Aires 
round trip fare will be $599 in jets and 
$538 jn propeller planes. The Fares 
formerly were $934 and $878 respec- 
tively. First class fares, however, will 
be increased up to 10% in service be- 
tween the Americas. 

Fares on the North Atlantic will re- 
main approximately the same, but econ- 
omy class passengers will in future be 
served hot meals. Mid-Atlantic fares 
will remain about the same, and special 
family fares will be introduced on the 
•South Atlantic routes. Fares in other 
areas of the world will remain relatively 
unchanged except for expansions of 
special tour fares. 

Cargo rates were revalidated at exist- 
ing levels. Most of the new passenger 
fares are scheduled to go into effect. 
Dec. I or Apr. 1 and to be effective 
until Mar. 31. 1963, instead of for 12 
months as in the past. 

Landis Backers 
Claim Support 

New York— Backers of James M. 
Landis, former Civil Aeronautics Board 
chairman who seeks election as Air 
Line Pilots Assn, president, claimed 
last week that their candidate had won 
commitments of support from a ma- 
jority of ALPA councils within Ameri- 
can, Pan American, TWA, Delta and 
Eastern Air Lines. 

A spokesman for the Landis-for-prcsi- 


Week that all eight Eastern councils 
had instructed their delegates to 
ALPA’s Nov. 14 convention to vote 
for Landis. He estimated that 70 to 
80% of the TWA councils, about 
70% of the PanAm councils, three of 
the five Delta councils, and a majority 
of the American councils were oppos- 
ing incumbent President Clarence N. 
Savcn. Only United, the Landis camp 
reported, remains “on the fence." 

Because Landis is not an airline 
pilot, 200 of the 300 representatives 
on ALPA’s board of directors must 
favor placing his name in nomination. 
Moreover, tnc directors (the chairman 
and senior copilot representative from 
each ALPA council) cannot be bound 
bv the votes of their councils under 
association bylaws. 

Landis’ campaign headquarters, 
which occupies a section of Landis’ 
law offices here, said that proxies solicit- 
ing support were being mailed to the 
entire ALPA membership. These would 
be returned to the local Landis-for- 
president chairman in an effort to avert 
any rebellion among pledged delegates 
at the convention. 

Flight Engineer Strike 
Halts Northwest Jets 

Washington— Northwest Airlines has 
suspended its Douglas DC-8 sen-ice and 
furloughed nearlv 700 employes as a 
result of a two-week-old strike of 28 
flight engineers. 

Northwest said its four turbojet trans- 
ports were grounded as the result of a 
walkout of International Assn, of Ma- 
chinist flight engineers over an interim 
wage offer of $1,500 a month for inter- 
national jet flights, compared with the 
engineers' demands for $1,900. The 
strike has been carried out only by en- 
gineers assigned to jet flights and does 
not involve an additional 250 flight en- 
gineers serving on piston-engine aircraft, 
the company said. 

Hope was expressed by the company 
that ‘the issues might Ire settled at a 
planned meeting: Northwest was sched- 
uled to meet later last week with repre- 
sentatives of the striking engineers and 
the National Mediation Board. Ma- 
jority of workers furloughed as a result 
of the strike were assigned to DC-8 
maintenance. 


CSA-Air India Pool 

Prague— Czechoslovak Airlines has 
signed a pool agreement with Air India 
to extend CSA Far Eastern sen-ice be- 
yond Baghdad to Bombay and Jakarta. 
The two airlines arc offering twice- 
weekly sen-ice over the Prague-Bombav 
route, with the Czech airline operating 
its Tu-104 transports on its flights. 
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Airlines Analyze Maintenance Cost Shift 


By David H. Hoffman 

Kansas City, Mo.— Sweeping redis- 
tribution of the airline dollar spent for 
maintenance and overhaul sparked top 
interest among high-echelon airline en- 
gineers meeting here to analyze second- 
round problems of the industry's transi- 

Discussion centered on what mainte- 
nance and overhaul techniques would 
boost jet utilization and on how the 
forecast cost of overhauling jet air- 
frames and engines squared with reality. 
But the underlying issue at the three- 
day Engineering & Maintenance Con- 
ference of the Air Transport Assn, was 
the basic cost shift taking place within 
the industry. 

As the inherent productivity of the 
jet transport drives direct operating 
costs down, H. J. Heinrich, planning 
superintendent for Trans-Canada Air 
Lines, reported, "overhead probably will 
go up to pay for buildings and ground 
equipment specially bought to accom- 
modate the jets.” In maintenance alone, 
this trend may lead to a 50 cent excise 
for overhead on every dollar invested in 
the aircraft, he said. Today, about 30 
cents per maintenance dollar is eaten 
up by overhead. 

A 50-50 balance between labor and 
material costs in maintenance prevailed 
during piston days. But according to 
Heinrich, material costs have out- 
stripped labor costs by proportions of 
three to one and threaten to soar even 
higher (AW June 13. p. 47). 
Component Cost 

Largely responsible for the rcappor- 
tionment are about 20 high-cost engine 
components. As airline turbojet over- 
haul swings into high gear, these items 
alone will account for about 50% of 
direct maintenance costs, Heinrich pre- 
dicted. If carriers refuse to deviate from 
the piston-days practice of paying for 
parts as used, the penalty will be a 
seven-fold increase in engine material 
costs, he said. 

With the cost theme interlacing their 
presentations, other engineering officials 
at the conference detailed the status of 
maintenance and overhaul within the 
industry. From their reports these key 
points emerged: 

• Airlines still are highly satisfied with 
the Boeing 707, Douglas DC-8 and 
Convair 880 airframes and with their 
Pratt & Whitney and General Electric 
powerplants. Support services offered 
by all five manufacturers, especially in 
dc-bugging programs, were rated excel- 
lent, drawing congratulatory comment 
from speaker after speaker. 

• Vibration of the Pratt & Whitney 


JT4 turbojet is today's most pressing 
powerplant problem. As of Sept. 16, Pan 
American had discovered and rejected 
31 JT4s With excess vibration out of 
598 engine runs accomplished at its 
New York International Airport jet 
overhaul base. Several other carriers 
have the same problem in proportional 
magnitude. 

• Carriers locked in competition for 
available passengers are nevertheless 
pooling their top technical talent in an 
effort to devise equipment fixes. Sharing 
of engineering know-how is most pre- 
valent among local service airlines op- 
erating similar aircraft. Under the im- 
petus of rising material costs and sales 
department pressure to boost utiliza- 
tion. this trend toward interline coop- 
eration in solving technical problems is 
accelerating. 

• Massive accumulation of jet operat- 
ing experience has tended to obscure 
the importance and the cost of indi- 
vidual fixes accomplished by the airlinc- 
inanufactiircr-coinponcnt vendor triad. 
Significant design improvements no 
longer are reflected by sharply decreased 
mechanical delay rates. 

• Percentage of jet departures delayed 
by mechanical malfunctions remains 
higher than comparable piston per- 
centages. Trans World Airlines, which 
experienced a 13% departure delay rate 
during its first nine months of jet oper- 
ation, has trimmed this figure to the 
industry average of about 6.5%. Me- 
chanical delay rate for TWA's piston 
fleet, by contrast, is about 4%. 

• Wide variations exist in how carriers 
go about overhauling the jet airframes. 
Braniff. Continental, TCA and Mo- 
hawk, for example, have or will adopt 
the continuous maintenance concept, 
which softens the impact of workloads 
at airframe allowable time by spreading 
them over a scries of periodic checks. 
American uses a modified form of the 
same plan. Majority of the carriers, how- 
ever, have not switched from block 
overhaul systems as yet. 

• Aerodynamic cleanliness programs un- 
dertaken by the carriers and flight 
characteristic improvement programs 
undertaken by the manufacturers are 
holding down drag on the jet airframe. 
Computer analysis of recorded block-to- 
block times fails to shown any signifi- 
can speed deterioration in older 707s 
and DC-8s. 

• Jet inventory costs and the overriding 
importance of high utilization are com- 
plicating maintenance's historic di- 
lemma: hew to achieve high operating 
regularity at minimum expense to the 
company. Inventory' must be increased 
before in-process overhaul time— the key 
to spare engine requirements— can be 


reduced. Thus Pan American, which 
overhauls 1 1 turbojets a week on 1 6-day 
cycle times, already has S3.470.000 tied 
up in P&W engine parts, with another 

52.0 50,000 worth on order. 

• Prime problem with Fairchild’s F’-27 
twin turboprop transport used by local 
service carriers is the short service life of 
the plane’s center wing section. Al- 
though the F-27 airframe has an allow- 
able time between overhaul (TBO) of 

10.000 hr., "safe life" of the center 
wing section has been fixed at 7.600 hr. 
by a Federal Aviation Agency airworthi- 
ness directive. The FAA limitation only 
applies to the first 61 F-27s, but most 
of these went to U.S. airlines. 

• Emphasis and study of new non- 
destructive inspection techniques is on 
the increase. Ultrasonic sound, eddy- 
current and X-ray testing are ensuring 
that seemingly sound parts arc not 
scrapped because of surface defects 
which, to the eye, create suspicion of 
inside cracks. 

TBO Report 

Now in its 20th month of Boeing 707 
operation, Trans World Airlines has at- 
tained TBOs of 1,400 and 1.200 hr. 
respectively on its JT3 and JT4 engines. 
In a report outlining this experience, 
John F. Roche, manager of aircraft and 
systems engineering for TWA. said that 
the costly requirement of mid-TBO hot 
section inspection recently has been 
eliminated. 

Although TWA’s 707-300s are amply 
powered by JT4 engines. Roche said, 
"the domestic aircraft which is fitted 
with the JT3 could be benefited with 
some added thrust." lie referred to the 
15 707-1 20s operated by TWA and 
touched off speculation that TWA 
might follow the lead of American Air- 
lines in converting its entire 707-120 
fleet to P&W JT3D turbofan power. 

Turning to current bugs in the 707 
airframe and systems, Roche recom- 
mended the installation of zone tem- 
perature controls in the spacious, com- 
partmentalized 707 cabin to remedy a 
situation analagous to what "we would 
find in a rambling ranch-house” with 
one air conditioner. 

Three problem areas have been 
spotted in the 707’s main landing gear 
by TWA: shock strut cylinders with low 
fatigue resistance to stress generated by 
tight turns at terminal gates; trunion 
support structures that suffer brittle 
fractures, and strut seals that leak. 

Trunion support cracks, Roche said, 
should concentrate industry attention 
on the need for technical advances in 
metallurgy. Because of the expanding 
use of high strength steels in aircraft 
construction-steels in the 220,000 to 
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240.000 psi. heat treat range that arc 
hvpersensitive to variations in heat treat, 
machining and maintenance processes 
—airline engineers must familiarize 
themselves with some strange concepts, 
Roche said. He added: 

•'Main of vou who cut vour eve- 
teeth oh DC-2s, DC- 3s. 247s and the 
like never heard of decarburization or 
hydrogen embrittlement. Neither did 
voti concern yourselves with the kind of 
chemical used to strip or degrease a 
heat-treated steel part, nor did you con- 
cern yourselves greatly when a heat 
treated part was cadmium plated as to 
whether the plating process adhered 
strictly to the prescribed specification.” 
Roche strongly implied that such disre- 
gard today would wreak havoc in a jet 

De-icer boots *on the surface of the 
707’s empennage, according to TWA, 
are “in need of radical improvement,” 
with some months requiring 80 to 100 
boot repairs. To avoid tying up the 
aircraft, these repairs often entail lead- 
ing edge removal and replacement, an 
operation requiring a minimum of 10 
elapsed hours and a big stock of leading 
edge spares ($6,000 to SS,000 each). 
Instrumented Boots 

One TWA 707 now is flying with a 
set of instrumented boots under a joint 
Goodyear-Boeing-TWA program aimed 
at obtaining data on the environmental 
temperatures in which boots arc oper- 
ated. If this approach fails to find a fix. 
TWA recommends a re-examination of 
whether the jet airframe demands this 
type of de-icing protection. 

Plaguing the 707 from its first in- 
troduction has been the problem of 
false fire indications and the emergency 
action that they trigger in the cockpit. 
At TWA, fire detection system failure 
rates still are averaging about .2 per 

1.000 flight hours. 

Fuel dump chutes that fail to release 
and cracked heated (nesa) windshield 
panels complete TWA’s list of unclim- 
inated system bugs. Of these two. 
TWA rates nesa breakage the more im- 
portant. for panel replacement rates 
now average about .67 per 1,000 fly- 
ing hours. 

Defective panels, moreover, require 
about 8 hr. to replace, with new panels 
costing up to SI. 150. 

Even more severe windshield dif- 
ficulties were encountered by' United 
Air Lines in its DC-S operation, now 
1 3 months old. L. W. Olson, assistant 
manager of service engineering for 
United, told ATA's conference here that 
his carrier's DC-8s were grounded for as 
long as 36 hr. by a windshield problem 
requiring replacement of more than 100 
panels. After a series of fixes were in- 
corporated. United dclavs and cancella- 
tions attributable to faulty windshields 
fell from a peak of 2.2 per 1,000 flight 


hours last winter to a current rate of .5 
per 1,000 hr. 

Second-ranking problem to be elimi- 
nated at United concerned the DC-8's 
fuel quantity indicating system, a prob- 
lem consistently aggravated by improper 
maintenance procedures. A trouble- 
shooting team composed of carrier engi- 
neers and representatives of the vendor, 
Liquidomctcr Co., toured United sta- 
tions, explaining fixes and lecturing on 
correct maintenance techniques. Their 
work was reflected in a delay rate that 
plummeted from 4.3 per 1,000 flying 
hours last spring to .3 per 1,000 hr. this 
summer. Further relief came from the 
F’AA, which relaxed its regulation re- 
quiring a full complement of working 
fuel gages for station dispatch. 

United's bigecst maintenance head- 
ache today stems from strut seal leakage 
in the DC-8 main landing gear, a 
problem the carrier shares with TWA. 
Analysis at United has disclosed that 
the strut cylinder surface actually forms 
an ellipse under extreme turning loads. 
As the cylinder deforms, pressure ex- 
trudes the seal into this hollow. Then, 
when the load is removed, portions of 
the strut seal are "nibbled" away by the 
cylinder’s resuming its normal shape. 

Recent emphasis on prompt brake 
application to slow the DC-S’s landing 
roll has given rise to another United 
problem— short brake service life. 

Last unresolved problem area under- 
scored bv Olson was the DC-8’s Freon 
air conditioning system. Corrective ac- 
tion programs aimed at the cabin com- 
pressor, Freon compressor, F'reon hose 
and Freon condenser air selector valve 
"are not expected to show marked effect 
until later this year when ‘fixes’ will be 
accomplished during ariplanc overhaul,” 
Olson reported. 

Ranging beyond the tvpical troubles 
of the learning curse. Olson criticized: 
• Inability of suppliers to furnish modi- 
fied parts. "All too often we spend 
much time convincing the manufac- 
turer that his product is unreliable," 
Olson said, adding that even then the 


vendor’s usual response is a request to 
return the part for modification. But 
because high failure rates have con- 
sumed spares available at the airline 
and at the manufacturer's plant, there 
are no parts to return or modify. 

• Difficulty in exercising the "alleged 
benefit" of parts warranty. To take ad- 
vantage of warranties. United often 
must cut back inventory, then experi- 
ence long lags in recovering serviceable 
parts from extended pipelines, said 
Olson. At best, development of inside 
know-how and shop efficiency is stunted. 

• Loss of the airline's voice in establish- 
ing the go, no-go equipment required 
for dispatch. At one time. Olson said, 
carriers could work with the local FAA 
safety agent, usually a person well- 
informed on the individual airline's 
maintenance philosophy and empow- 
ered to approve deviations from the 
full complement of equipment. Now 
the carriers must deal directly with the 
FAA in Washington. 

Economy Measures 

To solve the economic impasse of the 
jet age— decreasing direct operating costs 
in the face of increasing overhead and 
material expenses— Heinrich of Trans- 
Canada urged the airline industry to 
concentrate on expanding its business 

"This,” he said, “will absorb some of 
the excess plant capacity and permit a 
wider spread of indirect cost. Not only 
will the overhead rate drop accordingly 
but the unit cost of production [the 
cost per ton mile or flight hour] will 
also come down, thus permitting much 
lower break-even load Factors.” 

Impact of staggering component cost 
fluctuations can be softened, Heinrich 
feels, by budgeting overhaul reserves in 
precise amounts based on a thorough 
understanding of engine behavior. 
Concurrently, with scientific techniques 
offered by operations research and made 
feasible through electronic data proces- 
sing. the industry must "learn a great 
deal more about the life development 
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DECLINING delay rate attributable to mechanical malfunctions in the combined Boeing 720 
comparable rate for most piston aircraft. 
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ALL WE CAN 
OFFER THE 
AIR CARGO 
INDUSTRY IS A 
PRACTICAL WAY I 
TO MAKE MONEY! 



CANADAIR CAN PROVE TO YOU THAT: 

YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 

ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: —that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
Fours. The above assumptions and statements are 
based on the unlikely premise that cargo rates will 
remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 
more strongly. 

THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity, is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


CANADAIR LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF GENERAL DYNAMICS 


of engines and especially their few high 
cost components, Heinrich said. 

If cost cutting penalizes the operat- 
ing regularity of an airline, Heinrich 
told ATA, fleet utilization drops and 
earnings suffer. "Since a jet can bring 
in revenue at four times the rate of its 
direct operating cost, the ability to ex- 
ploit the available market is far more 
important than the cost of doing it," he 
warned. 

Industry Effort 

Heinrich concluded his report by ap- 
pealing for an industry-wide effort to: 

• Design “a realistic unit" of replace- 
ment for the available ton mile. This 
fails as a measure of fleet productivity 
because it fails to distinguish the eco- 
nomic value of big jets operating sidc- 
by-side with piston-driven transports 
within the same airline. 

• Develop a system for overhead alloca- 
tion that would enable calculation of 
the "true total operating cost of an air- 
craft fleet” and assess the effect of 
changing utilization, fleet composition 
and passenger vs. cargo configuration. 

• Create a long-range planning system 
capable of being computerized. Thus 
the infinite policy alternatives available 
to an airline quickly could be analyzed. 

Airline engineers, despite their im- 
pressive record of improvising jet fixes 
and design changes, have been stymied 
by the trunkline industry's number one 
turbine engine problem: JT4 vibration. 
Engine Rejection 

Martin W. Taylor, superintendent of 
jet engine overhaul at Pan American, 
iooks upon it as a riddle— a riddle re- 
sponsible for the rejection of 4.76% of 
the engines overhauled at his Idlewild 
shop. Right now, he reports, a Pratt &• 
Whitney team resides there, and their 
instructions are to stay until some fix 

Solution of the vibration problem 
probably will be based upon a list of 
statistical premises developed by Pan- 
Am. Among them: 

• Pan American uses JT4 engines with 
compressor sections built of both steel 
and titanium. There are 4.1 titanium 
engines for every' steel engine in the 

urn engine rejected during post overhaul 
test cell inspection, nine steel engines 
arc turned back. 

• JT4 readied for Boeing 707 installa- 
tion but found to have excessive inlet 
vibration often-but not always-will 
test satisfactorily when fitted with a 
Pratt & Whitney bcllmouth or Douglas 
inlel. 

• All IT Is disassembled for inlet vibra- 
tion have contained N, compressors that 
were highly unbalanced. But up to 70 
consecutive powcrpacks have been run 
through PanAm’s post overhaul test cell 
without one case of high vibration. 


Pan American has yet to reject its 
first Boeing 707-120 series JT3 engine 
for excess vibration. Nor has a DC-S 
powerpack been rejected for high vibra- 
tion out of 63 engines tested. 

Engine Hours 

Through Sept. 1, PanAm had accum- 
ulated more than 420.000 engine hours. 
It had changed 990 engines, removing 
95 JT4s and 73 )T3s prematurely. In 
terms of time, the carrier experienced 
one 707-JT4 premature removal every 
2,600 engine hours, one DC-8 JT4 pre- 
mature removal ev ery 3,260 hr. and one 
707-JT3 premature removal every 1,800 
engine hours. All engines prematurely 
removed were found to be repairable. 

PanAm’s global route structure, ex- 
plains Taylor, tends to hold down hours 
logged between early removals. "Eleven 
times a week." he said, "we put a big 
jet on an around-the-world pattern that 
averages 112.8 flight hours before our 
main engine change point will sec it 
again. Because of this, we must watch 
for signs of trouble” and take action 
promptly. 

Reviewing major problems of the 
first two vears. Taylor reported that 
of the basic JT4 removals at Pan 
American, 1 5 were attributable to inlet 
guide vane cracking, six to improper 
rotating assembly balance, five to dif- 
fuser case cracking and four to bearing 
seal failure. Turbine seal erosion ac- 
counted for nine basic JT3 removals, 
out of balance compressors for five, 
bearing failures for three and N, acces- 
sory drive gear faults for three. 

Engines flow through Pan American’s 
Idlewild overhaul shop in a straight 
line, one behind the other, and are 
scheduled for release in the same order. 
Working with up to 29 different power- 
pack combinations simultaneously, Pan- 
Am has found that the various JT3/JT4 
combinations are “quite compatible” in 
their shop overhaul requirements. 
Overhaul Time 

To overhaul each 707 powerpack (the 
entire installation as it’s hung on the 
aircraft pylon as opposed to the basic 
engine furnished by Pratt & Whitney) 
requires about 1,620 PanAm man hours. 
An additional 100 arc expended on 
DC-8 engine overhauls. 

These figures should drop to about 
1,200 man hours next vear, according 
to Taylor. 

Industry's basic approach to turbojet 
overhaul may be reshaped at Pan Amer- 
ican if Taylor gains company, FAA and 
Pratt & Whitney approval for his 
"equalized service" concept. Breaking 
sharply with present practices, Taylor 
proposes overhauling the turbojet's 
eight major subassemblies separately 
under individual TBOs tailored to each 
unit’s current service life. 

Thus, overhauled subassemblies could 


be substituted as often as necessary to 
advance over-all engine TBO. If this 
scheme was adopted, Taylor told ATA, 
"our shop would become a job shop 
feeding these eight assemblies and other 
miscellaneous pieces to the service 
group, which would replace them on an 
‘as requited basis during the periodic 

Another nevv maintenance concept, 
this one pertaining to the airframe, has 
been originated at American Airlines to 
accompany phase-in of its 707-120 fleet. 
Rather than overhauling the jets in a 
single operation, American elected a 
compromise calling for a scries of pe- 
riodic checks with one, the eighth or 
"main base check.” substantially larger 
than the others. 

To accomplish the main base check, 
scheduled for the 2,400 hr. mark, Amer- 
ican routes its 707-1 20s back to the 
company overhaul base at Tulsa, Okla. 
All other pcriodics bike place at en route 
stations with major maintenance capa- 
bility. 

Planning Team 

Preparing in advance for its first main 
base check, American appointed a plan- 
ning team and charged it with respon- 
sibility for work-card preparation, job 
standards, work flow charts, tooling and 
materials procurement. During the pe- 
riod preceding the main check, air- 
craft interiors were examined closely to 
properly provision often overlooked 
parts— peculiar screws, fasteners, seals. 

American’s Overhaul Division, mean- 
while, determined that nine working 
days would be required to run one 707 
through the check. This included two 
davs time for installation of a modified 
rudder boost system at Boeing’s nearby 
plant in Wichita, Kan. Thus, aircraft 
arriving on Friday night were released 
by maintenance the following Friday, 
test-flown over the weekend and re- 
turned to productive duty on Monday. 

Man hours expended in routine 
scheduled work on American’s fleet of 
24 707-1 20s totaled 30,047, 8.5% more 
than were forecast. But non-routine, or 
repair workload, was completed in 58.- 
445 man hours, a figure 7.4% less than 
company had forecast. 

Each first-round main base check cost 
American S17.110 in material, plus 
8,484 man hours of direct labor. Aver- 
age airframe yielded 2,042 hr. at check 

American, satisfied with first visit re- 
sults. has jumped the interval between 
first and second main base checks from 
2,400 to 4,000 hr. In March, when 
second visits arc scheduled to begin, 
the checks will be accomplished in 
seven-dav cycle times without benefit 
of learning curve allowances. 

Few of the top turbine problems 
confronting the big trunks arc shared 
by local service operators of the F-27, 
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with the exception of rising material 

With the F-27 phase-in period well 
behind them, these carriers are now con- 
cerned with technical liaison between 
themselves and the Fairchild factory. 
This, they feel, is necessary to plug the 
gap left when the manufacturer’s rep- 
resentatives departed from airline oper- 
ating bases. 

At ATA's conference here, local 
service delegates were weighing the 
appointment of a common representa- 
tive who would speak for F-27 users at 
Fairchild’s Hagerstown, Md., plant. 
His office, it was felt, could serve as a 
focal point for the exchange of techni- 
cal data on these high-priority F-27 
problems: 

• High maintenance costs per revenue 
passenger mile. First forecasts of Pied- 
mont Airlines indicated that its F-27 
fleet could be maintained for 18 cents 
per passenger mile, but current costs 
average 40 cents per mile. 

• Fleet-wide expiration of airframe 
TBO’s within a short time span. To 
avoid tying up all their aircraft at one 
time, several carriers have elected to 
take the penalty involved in overhauling 
their aircraft in advance of allowable 
TBO. 

• Disproportionate cost of wheel and 
brake components and tires. Although 
the carriers’ current F-27 bug list in- 
cludes air conditioning, water injection, 
propeller synchronization, a.c. genera- 
tor and metal fatigue problems, almost 
half of some airlines parts expendi- 
tures go for wheels, brakes and tires. 

• Inability to predict total cost of first 
airframe overhaul. Piedmont, “strictly 
as a guess,” is budgeting S7 5,000 per 
aircraft to accomplish overhaul when 
due. Some other lines aren’t budgeting 
anything for this purpose. 

Delta Experience 
Delta Air Lines, which introduced 
the Convair 8S0 on scheduled service 
this summer, still applies learning curve 

Through September, the carrier had 
logged 15,559 engine hours and 5,890 
aircraft hours. Despite four in-flight 
and 14 off-schedule removals of the 
General Electric CJ805-3 turbojets 
used on the 880, Delta rates its initial 
engine operating record “very satis- 

Oniv three of the prcmaturelv re- 
moved engines were considered failures 
-one resulting from a plugged oil jet 
that caused bearing failure and two 
resulting from thrown third-stage tur- 
bine buckets. 

According to Delta, there have been 
four industry-wide instances of CJ805-3 
turbine bucket failure. The two it ex- 
perienced came at engine times of 344 
hr. and 507 hr. A third engine failed 


during TWA's crew training program 
at the 137 hr. mark, and a fourth op- 
erated by General Electric failed at one 

It is interesting, noted Arthur C. 
Ford, Delta’s superintendent of engi- 
neering, that the airline failures oc- 
curred on engines with serial numbers 
241, 242 and 248. 

Fuel Consumption 

An increase in 880 fuel consumption 
of about 1,000 lb. per hr. has been ex- 
perienced bv Delta, Ford said. Although 
this is higher than General Electric and 
Convair intended, industry rumors have 
tended to exaggerate the 880’s specific 
fuel consumption, which Delta feels 
will drop to original goals after a series 
of modifications are implemented by 
the two manufacturers. 

Delta’s average 880 utilization rate 
has reached 7:06 hr. daily, despite trip 
distances that average only 650 mi. and 
the necessity— common to regional car- 
riers— of tailoring schedules to meet 
connecting passengers. By the end of 
the year. Delta plans to serve about 1 3 
cities with nine 880s. 

To phase in the aircraft required 92,- 
077 man hours of maintenance and 
inspection training. Ford reported. 
Learning curve allowances have been 
discarded in performing daily 880 
checks (two men working an elapsed 


time of one hour) and turn-around 
checks (one man working 15 min.). 

Delta's 880s are vet to undergo 2,500 
hr. checks during which long lists of 
minor modification will be accom- 
plished. Predicted requirements for 
2,500 hr. overhauls, however, arc 2,500 
man hours and an elapsed time of five 
days. With most design deficiencies 
already corrected, Delta is turning its 
attention to component dependability, 
which “now has the greatest detri- 
mental effect on schedule reliability," 
Ford told ATA. 

To illustrate the magnitude of what 
Delta calls its “Project De-Bug,” the 
airline has released 292 modifications 
for production during the first three 
quarters of this year. By classification 
these include 55 system, 37 structure, 
89 electrical and instrument, 47 power 
pod and 64 furnishings improvements. 

In addition, Delta has 184 projects in 
design or implementation stages. In- 
cluded are 40 system, 34 structure, 55 
electrical and instrument, 32 power pod 
and 23 furnishings modifications. 

Best features of the 880, in Ford's 
order, are: simple, straight-forward struc- 
tural design: easily removed packaged 
Freon system; pneumatic system with a 
minimum of operating parts; scotch 
weld process used in wing assembly and 
as a fuel sealant and “of course speed 
and beauty.” 
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BENDIX ELECTRICAL POWER HELPS PUT 
“SUNDAY PUNCH” IN U.S. MISSILES 


There is sound reason why Bendix® 
inverters and AC and DC generating 
systems are specified for so many U.S. 
missiles and satellite boosters. It is 
because these advanced Bendix elec- 
trical power packages combine the 
advantages of full power supply, com- 
plete dependability, light weight small 


size, and extremely broad versatility. 

Bendix electrical power helps put 
the "Sunday punch” in such missiles 
as: £ Jupiter, 3 Atlas, © Talos, 
© Osprey, ® Titan, © Regulus, 
© Hound Dog, © Pershing, and 
© Thor. 

In addition to these critical space 


applications, Bendix electrical power 
is on the job with Grumman 's W-2-F, 
Chance Vought’s F-8-U, Sikorsky's 
HSS-2, the Douglas A4D, Republic’s 
F-105, and many other aircraft. 

For complete details on Bendix static 
inverters and AC and DC brush and 
brushless generating systems, write . . . 
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NAVY 


The twin-turbine powered YHC-1A is the perfect 
partner-in-mobility to today’s fast-striking Marine 
Corps units. This swift, multi-mission aircraft can 
be launched from a carrier, fly to the battle area 
and set down on virtually any terrain — including 
rivers and streams. Its unique rear-loading ramp 
and unobstructed payload compartment permit 
men and equipment to be loaded and unloaded in 
minimum time. Tactical loads can be transported 
internally which permits concealment of mission 
objectives and offers personnel and equipment 
protection from weather. Carried externally, pre- 
packaged loads can be hooked to the cargo sling by 
a crewman inside the cabin and precisely dropped 
by the flick of a switch on the pilot's stick. 


Equally adaptable to Marine and/or Navy opera- 
tions, this all-weather helicopter can perform mis- 
sions ranging from ASW and mine-sweeping to 
ship-to-ship transfer. This adaptability, together 
with all-around superior performance, make the 
YHC-1A the most advanced helicopter in the air 
... a logical transport for the fighting Marines. 


VERTOL 




SHORTLINES 


AIRLINE OBSERVER 

► Domestic trunkline coach traffic in September increased 15% over the 
same month in 1959 to maintain its slight edge over first-class revenue pas- 
senger miles, which dropped 10% in the same period. Coach traffic 
accounted for 50.8% of all traffic handled by the trunklines, a drop from 
the 54% recorded in August, but it marked the fourth consecutive month 
coach business has represented more than half the revenue passenger miles 
generated by the industry. Total domestic revenue passenger miles showed 
a 1.2% increase in September, while available seat miles rose 4,3% in 
the same period to cause a 1.84 point drop in the over-all load factor. 
Although first class available scat miles were reduced 5% during the month, 
first class load factors fell 3.21 points to continue a trend that began in 
October, 1959. Coach available scat miles climbed 16%, resulting in an 
0.86 point dip in coach load factors. 

► Aeroflot officials list the price of the Russian Tu-104 twin turbojet trans- 
port at eight million rubles, according to officials in the U. S. aviation mission 
which recently returned from a three-week inspection of Soviet airline 
operations (AW Oct. 10, p. 37). At the official rate of exchange of four 
rubles to the U. S. dollar, this would be about S2 million. At the tourist 
rate of 10-1 it would equal 5800,000. 

► Qucbecair, Inc., of Canada credits much of its success in combating a 
two-month pilot strike to its Convair 540 equipment and the availability of 
non-union pilots. Present pilot complement of the airline includes 14 of 
the strikers who have returned to work, plus 16 non-union pilots hired on 
the basis of more than 100 applications submitted to the company. Higher 
pay scale for pilots of Convair equipment may have influenced the return 
of manv strikers. Qucbecair said. Company says the strike, termed illegal 
by the Ministry’ of Labor, was called after the airline and union failed to 
agree on wage scales. 

► British Overseas Airways Corp. showed a 50% increase in traffic on trans- 
atlantic routes during the first 10 days of October over the same period last 
year. BOAC officials attribute the increase to the 17-day excursion fares 
which came into effect Oct 1. 

► Panair of Brazil will buy two Douglas DC-8 transports powered by Pratt & 
Whitney JT4A-12 turbojet engines with a 513.8 million loan from the 
Export-Import Bank. Of the total 520.2 million cost of the new airplanes, 

E lus spares and equipment, 54 million will be paid by Panair on delivery 
iter this year and 52.4 million will be financed by Douglas. 

► Russian workers assigned to housing near the ends of airport runways are 
demanding that the government either curb the noise of aircraft engines or 
find noise victims another place to live. The Soviet trade union newspaper 
Trud reports a rash of protests against the “continuous roar of airplane 
motors warming up from the very earliest hours of the morning until late at 
night." Complaints from Moscow and Kuibyshev have been particularly 
vehement. Two Kuibyshev citizens recently wrote Trud that they were 
willing to tolerate loud airport noise as long as there was a critical shortage 
of housing. But now, with so much new construction going on, they say it’s 
up to the authorities to “resettle” them in a quieter district. 

► Cunard Eagle Airways has started through, one-plane service from Miami 
to London via Nassau and Bermuda with one round trip flight every two 
weeks using a Bristol Britannia. The airline is operating the service under 
the authority of a U. S. foreign air carrier permit granted to Eagle Airways 
(Bermuda), Ltd., and/or Eagle Airways (Bahamas) covering the Miami-Nas- 
sau leg of the route but has requested permission from the Civil Aeronautics 
Board to use the name Cunard Eagle. Carrier must make the en route 
stops at Nassau or Bermuda on the transatlantic flights since the Nassau- 
Bermuda segment of the route is served under British authority. 

► Iberia Air Lines of Spain has ordered a fleet of four Sud Caravcllc turbojet 
transports. The airline will look to the Spanish government for financing 
of the planes. Delivery of the first aircraft is slated for early 1962. 


► Braniff Airways is scheduled to begin 
international service from Minneapo- 
lis/St. Paul, Kansas City, Dallas and 
San Antonio to Mexico City Nov. 9. 
The daily Rights will be made with 
mixed class Lockheed Elcctra airliners. 

► Capital Airlines will begin Boeing 720 
service Jan. 8 between Cleveland and 
Miami and Pittsburgh and Miami with 
daily nonstop schedules. Boeing 720 
transports will be leased from United 
Air Lines. 

► Chicago Helicopter Airways reports 
it has carried 237.537 passengers during 
the first nine months of 1960, com- 
pared with 142,867 for the same period 
last year. The helicopter carrier carried 
its 600,000th passenger Sept. 28 and 
expects to carry its millionth passenger 
sometime before its fifth anniversary as 
a scheduled passenger carrier, Nov. 12, 
1961. 

► Civil Aeronautics Board has set Nov. 
1 as the hearing date on repeal of eco- 
nomic regulations pertaining to blanket 
exemptions for carrying military con- 
tract passengers and cargo. 

► Eastern Air Lines has started a five 
week training course in Mexico for per- 
sonnel of Acronavcs de Mexico under 
the agreement signed recently by the 
two carriers. Eastern will train Aero- 
naves’ chief pilot, five line captains, 10 
pilots and a senior flight dispatch officer 
on the staff of the Mexican Civil Avia- 
tion Administration. The training 
course will cover DC-8 operations and 
include substantial time in Eastern’s 
DC-8 simulator. 

► Mohawk Airlines’ authority to serve 
its temporary Syracuse-New York non- 
stop route would be extended indefi- 
nitely under a Civil Aeronautics Board 
show’ cause order. The Board was im- 
pressed with Mohawk’s showing on the 
nonstop route, especially since the local 
service airline was operating in direct 
competition with a trunk carrier, Amer- 
ican Airlines. 

► Trans World Airlines has received 
CAB permission to suspend its polar 
route service from Los Angeles and San 
Francisco to Europe between Oct. 30 
and Apr. 1, 1961. Like Pan American 
World Airways, TWA asked for suspen- 
sion because the drop in passenger 
travel to Europe during the winter 
months makes it uneconomical to oper- 
ate the polar route while the airline 
offers substantial service across the 
Atlantic from New York (AW Oct. 10, 
p- 52). 
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Bio-medical complex by Condec is all this, and more 

Hospital, altitude chamber, machine shop, data processing center, biological labora- 
tories, generating station . . . Condec's bio-medical complex for the Discoverer satellite 
program is all of these things. 

Consisting of six vans, the complex operates as a single system with the flexibility of 
detaching any one van to perform its own function without support of other units. 

Biological laboratories house the animal specimens for pre-flight conditioning; work- 
shop is completely equipped for pre-launch capsule assembly and repairs; the alti- 
tude chamber simulates altitudes to 200,000 feet, and reaches it in 10 minutes; instru- 
mentation van contains data processing, recording and analysis system; power van 
supplies 150 kilowatts from a Condec generator. 

If you think this suggests that the Aircraft Equipment Division of Consolidated 
Diesel has unusual capabilities, you're right. It has the problem-solving approach and 
facilities to find more effective ways of doing old jobs, to create new methods of solving 
fundamental problems. For more information on the benefits you can get from 
Consolidated Diesel, write or telephone Mr. Jerome I. Davis, Vice President, Aircraft 


Condec Products for 
Ground Support 
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CONSOLIDATED DIESEL ELECTRIC CORPORATION 
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THE STROMBERG-CARLSON SYSTEMS MANAGEMENT TEAM HEADS...??? 



We can’t give you the details yet, hut we can report 
that Stromberg-Carlson has been asked to head up 
the development program for a passive reconnais- 
sance network. Stromberg-Carlson won the nod on 
the strength of its Core Concept of 
Systems management, which helped 
get the project off and winging in 
short order ... and on its long-stand- 
ing sophistication in all aspects of 
advanced electronics and communi- 
cations, military and commercial, 
in SYSTEMS 
MANAGEMENT: 

We're ready to launch your project 
as well— now. Because Core Concept 
maintains a permanent staff of top 
scientists, engineers, technicians, 
cost-scheduling and managerial 
talent, Stromberg-Carlson is always 
tooled up for any problems that arise within the 
rather extensive perimeters of its competence. Sea- 
soned and dynamic, the Core Concept staff can line 
up contributing sub-contractor firms and get well 


underway on system projects of all types— in the time 
it previously took just to assemble a systems man- 
agement group. 

There’s a very simple yardstick for measuring the 
speed and efficiency of Core Con- 
cept. Money. It's expected that Core 
Concept organization and adminis- 
tration can cut systems management 
cost significantly. 

In what areas are we qualified? 
Well, we’re involved in radar devel- 
opment for missile tracking systems. 
We’ve achieved several break- 
throughs in solid-state circuitry and 
modularization of computer sys- 
tems. We’ve had over 65 years in 
every phase of telephone communi- 
cations. We produce radio sending 
and receiving equipment for land, 
sea, air and space. And we’re right up there in high- 
speed teleprinters and electronic display techniques. 
Look on Stromberg-Carlson as a supermarket for. 
systems, ideas and talent— to serve you. 


FISHING FOR SUBMARINES ... FROM THE AIR. SOME NEW IDEAS FROM S. C. 


Efficient detection of underseas targets from swift- 
ranging aircraft will require new non-acoustic tech- 
niques. Stromberg-Carlson scientists think that a 
research program now in progress has important 
applications to these techniques. Un- 
der investigation are low-frequency 
electromagnetic phenomena, inter- 
planetary plasma physics, and other 
geophysical processes which pro- 
duce electromagnetic “noise.” 

In present non-acoustic methods of 

in COMMUNICATIONS 
RESEARCH: 

detection from the air, the signal 
strength is frequently weak and al- 
ways decays rapidly with distance; 
it soon disappears in the ever-pres- 
ent background noise. 

Already, several signal processing 
techniques resulting from Stromberg-Carlson noise 
studies have been developed and tested. These show 
performance gains which promise to offset partially 
the loss in signal with distance through more effec- 



tive discrimination against background noise. 

The investigation of geophysical and astrophysical 
phenomena will include study of electromagnetic 
background noise at the earth’s surface in the fre- 
quency region of 0.001 to 10,000 
cps, solar radio signals and the in- 
terplanetary medium. Knowledge 
in this field of interest is growing 
rapidly, and worthwhile scientific 
contributions resulting from the 
planned work are almost certain. 

In the course of investigation, 
Stromberg-Carlson scientists also 
propose to determine the relation- 
ship between the characteristics of 
the earth’s surface and the low-fre- 


and to examine the noise spectrum 
for types of signals hitherto un- 
known. 

This program is only one of Stromberg-Carlson’s 
numerous basic research projects currently under- 
way in all areas of electronics and communications. 


FOR NUCLEAR REACTORS . . . MORE HOURS OF POWER EVERY MONTH 


With Stromberg-Carlson’s new completely solid-state 
modularized control systems, nuclear reactors put in 
significantly more operating hours every month. 
While attending to their main functions— monitoring 
and controlling power level, rate of 
change of power level, pressure, tem- 
perature, and coolant flow— Strom- 
berg-Carlson control systems check 
themselves continuously. Malfunc- 

scram rods drop and the address of 
in ELECTRONIC 
EQUIPMENT: 

the offending part is flashed on the 
annunciator. Even an unskilled op- 
erator can then pull the module 
containing the flaw and plug in a 
replacement— all in a matter of min- 
utes. Previously, it took hours, even 
days, to get a nuclear reactor back into operation. 
But this is merely the spectacular phase. More mun- 
dane, but more to the point in reducing reactor down 
time, is the simple fact that malfunctions are so rare. 



We achieve a unique degree of reliability through 
100% use of transistors and key-point use of solid- 
state relays. In addition to reliability, solid-state cir- 
cuits give greater protection against shock and vibra- 
tion, need less power, produce a 
much more compact unit. And, most 
importantly, we reach a new plateau 
in fail-safe operation. 

Right now, Stromberg-Carlson con- 
trol systems are used with Detroit 
Edison’s Enrico Fermi reactor . . . 
and will handle the Army’s Ice Cap 
reactor — a portable, skid-mounted 
unit that will feed power to a Dew 
Line station in Greenland. 
Stromberg-Carlson systems provide 
instrumentation throughout a reac- 
tor’s entire operating range, from 
the moment of start-up. An overlap 
of two decades in the source, intermediate and power 
ranges assures continuous monitoring. Light and 
compact, these systems can control marine, portable, 
research, or commercial reactors. 


STROMBERG-CARLSON 
a division of GENERAL DYNAMICS 
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VERTOL 76 tilt-wing VTOL research aircraft, powered by single Lycoming T53 free-turbino engine, was evaluated by NASA pilots 
during one-year program of (light tests. Changes made in configuration by NASA included extra dorsal and ventral fin area, and closed 
rear fuselage. Wing position is shown set for short takeoff and landing performance. Wool tufts taped to vertical tail and wing surfaces 


Vertol 76 Enters Modification Program 


By David A. Andcrton 
Morton, Pa.— Vertol Model 76 tilt- 
wing VTOL, which completed flight 
evaluation last month, now enters a 
modification program reflecting state- 
of-the-art improvements in control and 
performance characteristics. 

Planned changes arc in negotiation 
on proposal stages between Vertol Di- 
vision of Boeing Airplane Co. and the 
U. S. Army, sponsor of the Model 76 
project. These changes originated dur- 
ing the three-vear flight-testing of the 
research vehicle, aimed at proving the 
concepts of the tilt-wing design in the 
quickest and cheapest way possible. 

Modifications are minor; they will 
be made in stages and may or may not 
stay on the aircraft. They are slated to 
include: 


Vertol 76 

Weights and Dimensions 

Gross weight 3,200 lb. 

Weight empty 2.500 lb. 

Wingspan 24 ft. 11 in. 

Length 26 ft. 5 in. 

Height 10 ft. 0 in. 

Rotor-prop diameter 9 ft. 6 in. 

Tail fan diameter 2 ft. 0 in. 

Wing area 110 sq. ft. 

Wing airfoil . NACA 4415 (modified) 


• Split ailerons divided in a spanwise 
sense, for more-powerful yaw control 
when the wing is tilted. 

• Simplified cyclic control around the 
pitch axis. 

• Full-span ailerons to improve lateral 
control during airplane-phase flights of 
the Model 76. 

• Two-segment flap to increase both ef- 
fective wing area and available maxi- 
mum lift coefficient. 

Variety of Changes 

Already a different-looking configura- 
tion from what it was when its flying 
started, the Vertol 76 shows a variety 
of changes made by the company and 
by technicians of the National Aero- 
nautics and Space Administration. Ver- 
tol installed a ground-level Martin-Baker 
ejection seat for the pilot after early 
flight-testing was under way, anti 
changed the windshield-a Bell heli- 
copter bubble— to fit the form of the 
seat. NASA added extra dorsal and 
ventral fin area and closed the sides 
of the open-truss fuselage. 

Most recent of the NASA changes 
was a droop-snoot leading edge worked 
up from balsa wood and glass fiber 
cloth. This was intended to be a quick- 
and-dirty fix for loss of roll stability in a 
reduced power descent with the tilt- 
wing set at angles approximating 30 deg. 
As the slipstream velocity dropped, the 
wing angle of attack increased, and the 


surface approached a stalled condition, 
making much more work for the pilot. 
Vertol was considering fixed slots on 
the wing as a cure, but NASA found the 
simpler leading-edge modification adc- 

NASA's evaluation work with the 
design, done on behalf of the Army 
which has no evaluation pilots of its 
own, ended early last month. At that 


VTOL Future 

Biggest future market for VTOL air- 
craft is the executive and business air- 
craft field, says W. Z. Stepniewski, Vcr- 
tol’s chief of research. 

Speed range of such aircraft, better 
than that of the helicopter but below 
that of long-range transports, makes it 
fit the short-haul runs. Takeoff and 
landing performance enables the VTOL 
craft to work out of helicopter-sized 
fields, and its noise level— between tliat 
of a light airplane and a helicopter of 
comparable powers-adds to its attractive- 
ness for operations in urban areas. 

Vertol 76 represents one basic concept 
which can be expanded into such an 
economical and safe transport, Step- 
niewski says. Its place lies above helicop- 
ters and compound aircraft where range 
and speed are more important than lrov- 
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time the Vertol 76 had a total of 
50 hr. flight time, of which 20 were 
under the NASA program. 'Hie air- 
frame, subjected to considerable static 
and dynamic ground testing before it 
ever flew, now has a total between 600 
and 800 hr. time. 

Eleven pilots with either fixed-wing 
or helicopter experience, or both, have 
flown the tilt-wing design, and hate 
made the conversion to type in a matter 
of minutes. One pilot started his con- 
version training with an "STOL takc- 
off"-a short takeoff with the wing in 
tilted position. None of the pilots has 
reported any trouble in making the 
switch to the unusual vehicle. 

Basically a Testbed 

Flying the Model 76 combines fixed- 
tving and helicopter skills, and requires 
a cockpit layout tailored to this com- 
bined requirement. The basic vehicle is 
a testbed, designed for the sole purpose 
of proving the tilt-wing scheme, and 
consequently is a simplified airframe- 
engine combination. 

The tilt-wing consists of a conven- 
tional wing of reasonable area, mounted 
so that its incidence can be varied 
through 90 deg. with respect to the 
fuselage center line. Two rotor-propel- 
lers are mounted in fairings on the wing, 
fixed to move with the wing. 

A single Lycoming T53 free-turbinc 
engine drives the rotor-propellers 
through shafting to provide thrust 
which can be vectored to produce com- 


binations between all thrust and all 
lift. 

Power is supplied to a pair of fans 
at the tail, one mounted to control yaw 
motion and the other to control pitch. 
Conventional aerodynamic surfaces arc 


installed to handle control during flight 
of the Model 76 as an airplane; the 
fans control the pitch and the vaw 
of the vehicle during vertical or low- 
speed flight regimes. Roll control in 
low-speed flight is done with differential 
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As a result of development by the 
Magnavox Company in conjunction with 
the Navy Department, every Chance 
Vought F8U-2N Crusader Fighter Pilot 
sees the target at a glance— day or night, 
in any kind of weather. 

Here are the eyes of a modern weapons 
system ... a component that delivers 
the range, weight and reliability so abso- 
lutely necessary to successful tactical 
operations. 

This airborne radar system is just one 
of many systems which have been and are 
being designed and produced to satisfy 
the tactical requirements of the military 
services in the fields of Communications, 
Airborne Radar, ASW, Navigation, Fus- 
ing and Data Handling. 


Magnavox 



AIRBORNE FIRE CONTROL RADAR 


COMMUNICATIONS 




uid Industrial Div 


collective pitch on the rotor-props. 

Cockpit layout resembles a conven- 
tional helicopter position, with cyclic 
stick mounted in the center, collective 
pitch lever at the pilot's left, and rud- 
der pedals. Wing tilt is controlled with 
a thumb switch on top of the cyclic 
stick, like a standard trim switch. Push- 
ing the switch forward drops the nose 
of the wing toward the zero-incidence 
position, and pulling track on the switch 
raises the wing toward the vertical. 

Full transition from horizontal wing 
position to vertical takes a minimum of 
about 10 sec. 

Control System 

Control system operates through 
three phases in three different ways: 

• Hovering phase, with vertical motion 
controlled bv collective pitch of the 
main rotor-propellers. In this configu- 
ration, which uses the wing tilted ver- 
tically and therefore places the rotor- 
props in a horizontal plane, roil control 
comes from differential collective pitch 
imposed on the rotor-props by lateral 
motion of the cyclic stick. Reversed 
aileron deflection,' initiated by the lat- 
eral motion of the stick, balances out 
the yawing moment created by differen- 
tial slipstream velocity on the tilted 
wing. Pitch and yaw control comes 
from blade angle changes on the appro- 
priate fans, initiated by the fore-and-aft 
motion of the cyclic stick in pitch and 
the rudder pedals in yaw. 

• Conversion phase, which occurs be- 
tween the hovering attitude and the 
time the aircraft is airborne on wing 
lift alone. The differential collective 
pitch fades out in favor of aileron power, 
which reverses itself from the hovering 
sense and acts normally. Yaw and pitch 
controls remain in the fans, with aero- 
dynamic surfaces becoming increasingly 
effective as forward speed increases. 

• Airplane phase when the aircraft is 
fully wing-borne. The collective pitch 
'ever becomes a propeller pitch change 
lever in forward flight, roll control is 
solely on the ailerons, and pitch and 
yaw come from both fans and aero- 
dynamic surfaces. 

Flying Routine 

After completing the prestart check 
list, the pilot starts the engine and se- 
lects the engine speed. When the en- 
gine is up to speed and he has checked 
the instrumentation, he runs the wing 
up to the vertical position, increases 
the collective pitch on both the rotor- 
props and the Model 76 rises vertically. 

He starts transition with the thumb 
switch, pressing it forward to drop the 
nose of the wing. The rate of change 
is proportional to the deflection of the 
switch. As the nose drops, and the air- 
craft begins to fly forward, the control 
linkages are automatically modified, so 
that differential collective pitch fades 


For accurate, reliable acceleration measurement,., 


TG) 



PRECISION 
LINEAR 
ACCELEROMETERS 

are rugged 
and right! 
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LORAL: Plotting both approaches to the anti-submarine problem 


AIRBORNE: Our experience designing and pro- 
ducing anti-submarine warfare systems dates back to 
when submarines were chiefly a threat to fleets and 
shipping. With the advent of the missile submarine 
. . .with ranges and speeds greatly increased . . .we 
have applied our knowledge to developing much 
more sophisticated systems. We have extended the 


state of the art with faster airborne computers, multi- 
target plotting equipments, aircraft position and 
heading displays, higher-accuracy and higher-speed 
visual display equipment; all with constantly increas- 
ing degrees of miniaturization and modularization. 

Today, our ASW gear is flying on virtually every 
type of patrol aircraft. And tomorrow?..! 


SEABORNE: Present research includes thorough 
investigation of the aspects of seaborne ASW. "Sea- 
borne" is a very large term, and we mean every area 
of it: undersea, surface ship, hydrofoil. Useful in 
submarines themselves are some of the navigational 
equipments we have designed. For cruisers and de- 
stroyers, advanced computing and plotting systems 
are proposed. And for hydrofoils, which are anal- 
ogous to low-flying aircraft, we are studying a com- 
plete adaptation of our operational airborne ASW 
weapons system. This will be comprised of naviga- 

neering Offices: Boston. Massachusetts; Dayton 


tional, target plotting and computing equipments 
capable of handling many tracks and targets simul- 
taneously. Because of the high speed projected for 
the hydrofoil vehicle, the entire tactical system must 
have instantaneous response and great accuracy, the 
same as that for aircraft. — ■ — These are a few re- 
search projects that will result in new systems here 
...where the key letters in "hardware” are "R" and 
“D." If you are a senior scientist or engineer with 
interests in plotting other approaches to ASW, write 
LORAL Electronics Corporation, New York 72, N. Y. 





ling, and relate 




l, Ohio; Tuslin, California; Washington, D. C. 



In early 1960, American craft pierced the North Pole in two elements. Fathoms below solid ice, the USS Sargo 
probed unerringly to "90 North"; miles above, a GAM-77 missile on a B-52 pinpointed the featureless goal. Both 
used Inertial Navigation systems by Autonetics— where today's results pave the way for tomorrow's breakthroughs. 


Electromechanical Systems by 


Autonetics 


Division of North American Aviation 


out, and ailerons strengthen. By the 
time the wing is full down, all roll 
comes from the ailerons. 

The procedure is reversed for making 
the transition back from wing-bome to 
rotor-borne flight. 

Since the initial transition flight in 
July, 1958, about 200 more conversions 
have been made from hovering to for- 
ward flight and back again. More than 
30 of these conversions were complete 
cycles. Out of 800 takeoffs and land- 
ings, about 200 were in the STOL 
category. 

Stability Augmentation 

The Vertol 76 has been flown with 
and without stability augmentation sys- 
tems; but they make hovering much 
easier for the pilot. In transition and 
forward flight with the wing at less 
than 45 deg. angle, no stability aug- 
mentation is needed. 

Basic idea of a fast-moving test de- 
velopment program built around a sim- 
ple and cheap flying testbed originated 


in 1955 with W. Z. Stepniewski, Ver- 
tol's chief of research. One of the first 
approaches was a design using a French 
Turbomeca Artouste rated at 396 eshp., 
in a vehicle weighing about 1,930 lb. 
But availability of the larger Lycoming 
T53, derated to 600 eshp. for the job, 
dictated the final design of the Vertol 
76. 

Vertol got the contract on Apr. 15. 
1956, sponsored by the Army and co- 
ordinated through the Office of Naval 
Research, an agency which has long 
spearheaded the drive for vertical flight. 
In 11 J months the Model 76 was rolled 
out of the hangar, and at that point, 
had a total program cost of 5840,000. 

Paul 1 Dancik, who is project engineer 
for VTOL, said that he had between 
20 and 30 men working on the design 
of the vehicle and on parallel investi- 
gations of rotor, systems, model tests 
and the like. To save money and time, 
Dancik's team specified available parts: 
a Bell helicopter bubble for the cockpit 
canopy, wing-tilt actuators from the 




HIGH PUMP RELIABILITY 
IN SEVERE ENVIRONMENTS 

». Engineers concerned with drives, 
auxiliary power sources, gear boxes 
and various transmission design prob- 
lems involving pressure lubrication 
have found Gerotor type pumps ex- 
tremely useful in their attempts to 
hold weight down and achieve maxi- 
mum compactness with high service 
reliability. 

The Gerotor is a form of internal 
gear pump consisting of only two mov- 
ing parts: an inner toothed element 
and an outer, meshing toothed ele- 



teeth and RPM. 
relative speed and closely held 


elements mean nign 
ciency is maintained. 



W. H. NICHOLS CO. 


Canopy Shelters F-105D Technicians 

Canopy of corrugated glass fiber shelters technicians at Republic Aircraft’s Farmingdaic, 
N. Y. plant as they test electronic systems of the F-105D fighter-bomber. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 

48 WOERD AVE., WALTHAM 54. MASS. 
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^ Des/gns Assemb/y Sots/ngs /nto 
Crfffco/ /W/n/a/ure//ns/rumen / Ba// Bearings / 


Helping customers simplify instrument ossembly is a 
specialty of the N/D engineering group. How? Through 
creative Minioture/lnstrument ball bearing application 

duce ossembly savings in excess of its additional costs. 
Integral ball bearings, too, very often cut down difficult 
and costly hand assembly of shaft and parts. 

A timely example of N/D customer assembly savings 
can be seen in Nike Ajax and Hercules missile ground 
support. Here, special N/D Instrument ball bearings are 
now used in precision potentiometers. New Departure 
engineers recommended eliminating two single row 
instrument bearings, mounted in duplex and requiring 
precision spacer and separote guide roller. They 



Tou can look to minimum assembly costs and unsur- 
passed reliability. Include an N/D Minioture/lnstrument 
Bearing Specialist in your early design level discussions. 
For immediate information or assistance, coll or write 
Department L.S., New Departure Division, General 



XH-16, an HUP tail oleo for the Model 
76 main landing gear, and miscellan- 
eous H-21 parts all contributed to the 
design. Parsons did the rotor-propeller 
blades because of their long and specific 
experience in that line, and Gleason did 
the gearing. Everything else was done 
at Vcrtol. 

Leonard LaVassar, Vertol’s pilot for 
the Model 76 tests, started the flight 
phase of the program with a short 
hovering run Aug. 13, 1957. After a 
few modifications required by the be- 
havior of the aircraft during taxi runs 
and the hovering phase of flight, LaVas- 
sar made the first flight in an airplane 
configuration Jan. 7, 1958, in which 
the Vertol 76 took off and landed on 
a runway in the conventional manner. 
First Conversion 

First conversion from hovering to 
wing-borne flight took place on July 15, 
1958, and to the watching Vcrtol en- 
gineers, this was the final proof of the 
program. From there on. tne jobs were 
those of refinement and final develop- 
ment; the concept had been proven. 

Company tests were finished Sept. 
23, 1959. and the plane was sent to 
NASA for its evaluation which ended 
late in September this vear. 

“We've spent a million and a half 
dollars to prove the concept,” said 
Dancik. “It took us about three years, 
which is about half a million dollars 
per year to keep the program going. 
I think it’s a good return for the 

Both Dancik and Stepniewski point 
out that half a million dollars goes a 
long way on a project of this sort. The 
Vertol team had been able to design 
and build a test vehicle within a time 
span of less than a year and at a low 
project cost. Further, the over-all pro- 
gram included parallel test and develop- 
ment work on the rotor-propellers and 
on free-flight and wind-tunnel models, 
and phased in continual changes or 
modifications that represented knowl- 
edge acquired along the way either at 
Vcrtol or elsewhere in the over-all 
VTOL/STOL programs. 

Army's Move 

Both engineers point out that cur- 
rently there is a lull in the program. 
"We’re finished except for these minor 
changes," says Stepniewski. “Now we’ve 
got to wait for the Army to make the 
next step." 

The next step probably will be a 
study of NASA’s evaluation of the 
Vcrtol 76 and other projects, hope- 
fully followed by further development 
contracts for operational vehicles de- 
signed to a mission requirement. But 
much depends on the vagaries of budg- 
eting for development work, and Vertol 
is not alone in wondering which way 
the trends will head. 


Propellant Briefs from 
Callery Chemical Company 

Diborane : F uel for Rockets, Ramjets, Turbojets — Diborane 
(B 2 H„) is available in development quantities on a commercial 
basis and will be produced in tonnage quantities as the basic 
building block for pentaborane at the Callery-operated, govern- 
ment-owned Muskogee, Oklahoma plant. 

Development quantities of up to four pounds are shipped 
from Callery, Pa. Insulating techniques used for shipment and 
storage insure maximum stability. 

Write for technical bulletin C-202 and handling bulletin C-201. 

Triethylborane : Effective Igniter and Fuel — Triethylborane 
(C.H.J .B is a fuel for ramjets and is used as an igniter for 
rocket and turbojet engines. 

Write for TEB technical bulletin C-310, and TEB handling 
bulletin C-311. 

Nitronium Perchlorate: (NO-CIO,) a solid oxidizer, is prov- 
ing useful in various rocket system applications. Not shock sensi- 
tive when pure. 

Write for bulletin C-1200. 

Pentaborane (B,H 0 ) : New Fuel for Air Force — Potential 
of pentaborane as a fuel is illustrated by its high heat of com- 
bustion of 29,000 Btu/lb. and its high specific impulse. T. O. 
Dobbins in WADC TR 59-757 reports the following shifting 
equilibrium impulses for pentaborane: 

Oxidizer Isp 1000/14.7 Psia. Isp 1000/.2 Psia. 
OFj 367 466 

F„ 360 460 

O t 327 421 

NF, 326 413 

H.O. 316 399 

C10..F 306 391 

N a O, 306 390 

Write for bulletin — Pentaborane C-3100. 

For information or technical service: write Defense Products Dept. , 
Callery Chemical Company, P.O. Box 11145, Pittsburgh 37, Pa. 
TWX Evans City, Pa. 136 • Phone Evans City 3510 
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Many of the top business aircraft pilots agree— the 
Bendix® DFA-70 Automatic Direction Finder System 
gives them the features they want most in an automatic 
direction finder: High sensitivity combined with pre- 
cision tuning assures accurate, dependable bearing infor- 
mation, even under adverse weather conditions. Large, 
easy-to-read numerals on control unit take guesswork 
out of channel selection. New flush mounted, magnetic 
type loop antennas reduce static interference . . . eliminate 
drag on aircraft . . . provide trouble-free operation. Chief 
Pilot Ray Swider sums it up: "There’s no substitute for 
an ADF system that can be quickly tuned and gives good 
bearing information, particularly when things get busy 
up in the cockpit.” 

If you’re considering the purchase of an ADF system, 
it will pay you to talk to your local Bendix dealer about 
the DFA-70. For further information, or for the name of 
your closest dealer, contact Bendix Radio Division, 
Avionics Group, Baltimore 4, Maryland. 

Bendix Radio Division 

AVIONICS GROUP • BALTIMORE 4. MARYLAND 


Bendix high-sensitivity ADF 
-best in the toughest going 


NASAReportsConfirm 
75,000 ft. U-2 Altitude 

Washington— National Aeronautics 
and Space Administration reports now 
officially concede that the Lockheed U-2 
aircraft Sew at a top altitude of 75,000 
ft. rather than 55,000 ft. during weather 
flights over Europe. Turkey, Japan and 
the U.S. from 1956 to 1958. 

Three reports on these weather 
flights published by NASA and its 
predecessor, the National Advisory 
Committee for Aeronautics, in 1957 
and 1959 indicated that atmospheric 
turbulence measurements were made in 
these areas at altitudes of 20,000 to 55,- 
000 ft. Technical Note D-548, just 
published by NASA, amends these re- 
ports and adds turbulence data gath- 
ered in the altitude range of 60,000 to 

75.000 ft. on the same series of flights. 

New NASA report also describes the 

optimum method of operating the U-2. 
Climb to cruise altitude is made rapidly 
at rates varying from 5,000 fpm. to 

2.000 fpm. Angle of attack is held 
constant during cruise, and altitude in- 
creases as fuel is burned off. At the end 
of the flight, the descent is made at 
the rate of 2,000 fpm. 

Average duration of the weather 
flights was reported by NASA to be 6 
hr. for those made from Del Rio, Tex,, 
about 2.5 hr. for the European opera- 
tions and 4 hr. for the other flights. 

Total of 315,000 mi. was covered by 
the U-2 on 192 weather flights reported 
by NASA in TN-D-548. Included in 
this total are 35 flights covering 101.- 
1 54 mi. made over the southern U. S. 
from November, 1958 to December, 
1 9 59 and not reported previously. Num- 
ber of flights listed in the new report 
as being made over Europe, Turkey 
and Japan is the same total given previ- 
ously. The total number of flight miles 
has been adjusted, however, and it is 
now 65,229 mi. higher. Presumably 
these miles were logged at altitudes 
between 60,000 and 75,000 ft. 

Results of turbulence studies by the 
U-2 have provided valuable design data 
for the designers of B-70 and super- 
sonic transports. 

They show: 

• Turbulence from 60,000 to 75,000 ft. 
is both less frequent and less severe 
than turbulence between the altitudes 
of 20,000 and 40,000 ft. 

• Aircraft flying between 60,000 and 

75.000 ft. are in turbulent air less than 
2% of the time. For given values of gust 
velocity, the frequency of gusts at these 
altitudes is less than one-tenth that at 
the lower velocities. 

• One notable exception has been 
found to these findings. Over Japan the 
air from 40,000 to 60,000 ft. appears 
more turbulent than at lower altitudes. 



Trailer mounted 
RMC-Lindsay 
pressure gauges 
give fast, dependable systems check 
for unerring flight of Green Quail 


At the right a McDonald 

beT launchcd^from a 
B-47 8 The* 1 Grcen°Quail 
ground support trailer is 


Fast, because they are designed for maximum readability and quick response. 
Dependable, because of their simple direct-drive operation and precise 

The RMC-Lindsay gauge is completely different from the usual pressure 
gauge. Instead of the common "C” type bourdon tube, the RMC pressure 
element is a helical bourdon coil which offers greater resiliency and longer 
accurate cycling life. Instead of the pointer being actuated through the usual 
linkages, gears, hair springs and the like, the RMC pointer is attached 
directly to the end of the helical bourdon pressure element. This eliminates 
waver and lag, wear and slippage; provides exceptional resistance to the 
destructive effects of vibration, shock and pulsating pressures. 

For complite information, write, wire or phone: 
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20-pound inertial platform 


By a precise balancing exercise, this silent, sleepless 
“pilot” will keep its craft on course as it streaks 
through space. The miniature, all-attitude inertial 
platform detects any pitch, roll or yaw deviations 
and is the heart of a precise navigation system. 

The best news of all concerning this new inertial 
platform is Norden’s success in achieving higher 
accuracy and reliability ... in a significantly smaller 
package. The unit measures a mere VA x 9 A inches 
and weighs less than 20 pounds. It offers optimum 


state of the art wherever stabilized spatial reference 
is required. This engineering accomplishment once 
again underscores Norden’s capability in the fields 
of digital computing, gyro design and application, 
reliability techniques, and precision manufacturing. 
And it is a demonstration of the Norden philosophy 
at work ... to extend man’s capabilities. 

Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 

UNITED AIRCRAFT CORPORATION 


>, CONNECTICUT 



Chance Vought Studies V/STOL Design 


By Erwin J. Bulban 

Dallas, Tex.— Chance Vought Air- 
craft, Inc., could fly the prototype of a 
vertical or short takeoff and landing 
logistic transport capable of flying 400 
kt. and having a ferry range of more 
than 3,000 mi. in two years from design 
go-ahead using currently available hard- 
ware and state-of-the-art knowledge, the 
company reports. 

Chance Vought engineers have been 
studying V/STOL transport problems 
here for the past two years, using com- 
pany funds, and have developed a pro- 
pulsion and control system utilizing four 
Pratt & Whitney J60 turbines driving 
ducted fans. 

Design Concept 

Their concept is termed ADAM, for 
air deflection and modulation. As de- 
signed and tested here— both in outdoor 
testbed rigs and in the company’s low- 
speed wind tunnel— the fan duct, wing, 
power generation and transmission and 
control system are integrated in a single 
package to generate both lift and 
forward propulsion. The four fans are 
arranged side by side in pairs on either 
side of the fuselage; their axes are 
parallel to the line of flight. 

The propulsion system is a non-con- 
centric turbofan design, two J60s 
mounted above paired fans. The fan 
drive turbine for each engine is not in- 
tegral with the engine but is remotely 
sited. Compressed gas from each en- 
gine flows aft through an intercon- 
nected hot gas duct and drives a turbine 
at its aft end. A crossflow connection 
between the pairs of ducts on both 
sides of the airplane can be used to 
equalize engine thrust to the four tur- 



AVIATION WEEK, 


i. 1960 




of failure of any of the 


yficc^/Pfcd 



Available in two constructions, Micro Mod 
can be used with module (“or stick”) circuits I 
or in cable plug applications— wherever 
micro-miniaturization must be combined 
with outstanding reliability. 
96-4 plug is used with 96-3 receptacle; the 
latter is supplied less contacts— the module 
leads are used to form the female contacts. 

96-2 plug is supplied with a polarizing 
key assembly, mates with 96-1 receptacle. 
Micro Mod, Micro Min (19 and 38 
contacts ) and Micro Edge (15 contact 
n if** \ p c. receptacle) are available now 
^j|. \ for your evaluation. Write for 

* ' information and cataloging. 




MODULAR PACKAGES 


CONNECTOR DIVISION 


1830 South 54th Avenue, Chicago 50, Illinois 
Amphenol-Borg Electronics Corporation 


Rotation of each turbine causes rota- 
tion of the fan coupled to the turbine 
by a common shaft. Ambient air is 
drawn into the fan duct and vented 
through a nozzle at high velocity to 
furnish thrust for Both vertical and 
horizontal flight. 

A variable exit nozzle in each fan 
duct is used for transition between 
vertical and horizontal flight. Airflow 
from both fans of each pair merges into 
a single stream in the duct and exits 
through a rectangular nozzle at the trail- 
ing edge of the duct. 

Control System 

Upper and lower surfaces of the 
nozzle consist of articulated flaps actu- 
ated by hydro-mechanical controls. For 
vertical flight, the flaps are positioned to 
direct nozzle airflow downward at 80 
deg. below the airplane’s axis, and since 
the nomial airplane attitude is 10-deg. 
nose up. airflow is perpendicular to the 

^ Transition to horizontal flight is ac- 
complished by repositioning the nozzle 
flaps to direct the airstream aft. Accord- 
ing to Chance Vought. this system 
minimizes wing stall or airflow misalign- 
ment during transition that could occur 
during rotation of wings or engine pods. 

Control system also utilizes the 
primary lifting jet to provide hover 
stability about all three axes. This is 
achieved by deflecting the nozzle flaps 
to direct the two streams of air as re- 
quired for roll, pitch or yaw control. 
Varied Missions 

Chance Vought engineers have made 
several preliminary design studies utiliz- 
ing the ADAM system, including the 
logistic transport, an assault transport, 
rescue-rccovcrv, anti-submarine, surveil- 
lance and transport aircraft. The logis- 
tic transport, for example, would pro- 
vide a general purpose cargo and troop 
carrier with 600-cu. ft. of internal cargo 
volume or seats for 20 troops. Hori- 
zontal tail is mounted atop the vertical 
tail, with a single aft loading ramp 
which is opened in flight for air drops. 

The assault aircraft has tricycle land- 
ing gear with two positions available on 
the nose gear for loading and takeoff. 
The ADAM power packages are posi- 
tioned on the sides of the fuselage and 
the aft end of the fuselage is provided 
with clam-shell doors. Tail is sup- 
ported on twin booms. 

Test programs on the concept have 
been carried out on scale-model ADAM 
propulsion ducts to check intake and 
exit losses and flow distributions. A 
test program to investigate the control 
moments available from the lifting jet. 
using a l/25th scale model ADAM 
propulsion and control pod. is cur- 



rently being completed. Wind tunnel 
tests of an airplane model equipped 
with powered fans and flaps are cur- 
rently being made to further investigate 
aerodynamic characteristics. 

Control characteristics and require- 
ments and pilot display programs will 
be handled by a flight simulator using 
data obtained from the propulsion and 
control pod and powered model studies. 
Chance Vought expects to complete 
tests on its ADAM concept early next 

Belgium, W. Germany 
Sign Logistics Pact 

Bonn-Final papers for establishment 
of a “rear-area" West German logistics 
support depot in the Belgian province of 
Antwerp have been signed by rep- 


resentatives of the two governments in- 

Under terms of the agreement, 
worked out under the auspices of the 
North Atlantic Treaty Organization, 
a tract of land near the town of Aren- 
donk will be leased to the West Ger- 
mans at no cost for a period of 30 
years. Either government, however, may 
terminate the pact upon one year’s 
notice. West German government, 
which will bear construction costs, 
hopes to have the depot in operation 
by mid-1962. 

’ The agreement, which represents an- 
other step in West German efforts to 
obtain defensive rear-area air bases, 
staging points and depots, is similar to 
an earlier arrangement whereby Rhine 
river barges stocked with German army 
ammunition and medical supplies are 
docked in The Netherlands. 


THIS IS MIVAY WE 

"Qualify for 
Quality" 

BE A PIONEER: Be sure 
TMI methods pace the 
technological advance of the 
metalworking industry. Never 
get caught in a “trying to 
catch up" position when serving 
quality-minded customers. 
CHOOSE EXPERIENCE 
WISELY: In men, equipment 
and methods ... be highly 
selective. Have the planning 
courage and the long range 
strength to accumulate quality 
experience and reject 
good-enough practices. 

THINK FIRST of our 
customers. As we increase the 
quality of our customers' 
products, we insure the ability 
of our own trademark to 
grow in its quality stature 
NEVER COMPROMISE 
quality standards nor dare to 
assume that those standards 
are static. Our success in the 
cold drawing of small diameter 
stainless and exotic alloy 
tubing depends on our ability 
to lead in the quality field. 

/ NHEN YOUR KEY 
PEOPLE RECOMMEND 
TMI TUBINO THESE RULES 
FOR QUALITY WORK 




Link Builds B-58 Simulator 


Vcrtiial movements of the Convair B-58 Hustler due to pitch changes at high angle of 
attack attitudes have been incorporated in a cockpit simulator by Link Division of 
General Precision, Inc., for Convair. Link reproduced the B-58's vertical movement 
characteristics by placing the cockpit simulator on a hydraulic forklift. Thus, the cockpit 
can be accelerated up and down through a 25 in. plane and, simultaneously, its pitch angle 
can be varied. The vertical movement and the pitch also can be operated independently. 
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Instrumental in your future . . . Beckman components, the basic building blocks of electronics. 
Among them— signal amplifiers, timers, counters and dials of unquestioned reliability, putting the 
science of electronics to efficient, economical use • High on our parts list— the new Helitrim® trim- 
ing potentiometers, the servomotors, delay lines, meters and Helipot- precision potentiometers that 
measure or control minute electrical quantities and their mechanical equivalents • All are designed to 
meet the most exacting requirements of the job at hand . . .setting new standards of performance in 
every electronics application • Like all Beckman electronic instrumentation , . .for laboratory, medical 
and clinical, industrial or military use... each component reflects Beckman's total experience in the 
most advanced use of today's science and technology. 


Beckman 



BECKMAN INSTRUMENTS, INC. FULLERTON,CAL.| ELECTRONIC COMPONENTS.INSTRUMENTS, SYSTEMS. .FOR ANALYSIS.MEASUREMENT.COUNTING 
AND CONTROL I DIVISIONS: BERKELEY • HELIPOT • SCIENTIFIC A PROCESS INSTRUMENTS • SPECIAL PROJECTS • SPINCO • SYSTEMS | BECKMAN 
INSTRUMENTS INTERNATIONAL. S.A., SWITZERLAND • BECKMAN INSTRUMENTS, G.m.b.H„ GERMANY ■ BECKMAN INSTRUMENTS. LTD., SCOTLAND 
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PULSED ruby optical maser, which produces high-intensity beam of coherent light, has application for space vehicle communications 
and may also open up a vast new spectrum for earth communications. Device at left was developed by Bell Telephone Laboratories. Draw- 
ing at right shows that option! maser is extremely simple, consisting of a thin rod of synthetic ruby, silvered at cither end, which is excited 
by pulses of light produced by helical flash tube. Output beam is 0.1 deg. wide, more intense than sun. 


Optical Maser’s Space Potential Probed 


By Philip J. Klass 

New York— Bell Telephone Labora- 
tories experiments have revealed that an 
optical maser exhibits relaxation oscil- 
lator effects, with coherent light being 
emitted in short (microsecond) bursts 
rather than as a smooth pulse as had 
been previously reported bv Hughes 
Aircraft scientists (AW Julv 18, p. 
96). 

This suggests that it may be possible 
to modulate the emitted light for space 
communications and conventional 
earth-based communications. BTL 
scientists speculate that millions of new 
communication channels may be 
opened by the use of modulated optical 



maser light beams transmitted through 
dust-free waveguide. 

Using the newly developed optica! 
maser as a source of high-intensity, 
narrow-beam light, BTL scientists have 
transmitted pulses of light between 
Murray Hill and Holmdel, N. J., a dis- 
tance of nearly 25 mi. Optical maser 
light pulses also have been transmitted 
along a quarter mile of two-inch diam- 
eter circular waveguide, sealed to pre- 
vent light beam attenuation from dust 
and fog (AW Oct. 10, p. 3-1). 
Synthetic Ruby 

The BTL optical maser uses a syn- 
thetic ruby crystal, employed in a man- 
ner originated by T. H. Maiman of 
Hughes, who first observed the optical 
maser effects in ruby. The BTL crystal 
is about H in. long and 0.2 in. in 
diameter. 

When excited by a flashtubc, fired by 
a bank of condensers, the ruby rod 
emits intense pulses of light, at a wave- 
length of 6,943 angstroms and of a 
bandwidth of less than one angstrom. 
This essentially monochromatic light, 
emitted within a cone angle of about 
0.1 deg., is more than a million times 
brighter than the sun, BTL says. 

The results of BTL’s optical maser 
experiments check with those of 
Hughes, except that Bell scientists 
found that pulses of light emitted con- 
tained several hundred intense short 
bursts, each of about one microsecond 
duration, superimposed upon the aver- 
age emitted light intensity. If these 
were observed by Hughes scientists, they 


were not reported at the time of their 
announcement several months ago. 

The ruby employed in the optical 
maser is crystalline aluminum oxide, in 
which a small fraction of the aluminum 
atoms arc replaced by chromium atoms. 
Normally the chromium atoms, which 
produce the optical maser effect, are at 
their lowest energy level, one which is 
stable unless the atom is excited. 

If, however, the ruby's chromium 
atoms are exposed to green light of the 
proper wavelength, or white light which 
contains green along with other colors, 
the chromium atoms are excited, ab- 
sorbing energy from the green light, 
and they will be raised to a high energy 
level. 

This high energy level is an unstable 
one, and the atoms quickly fall back to 
an intermediate energy level, emitting 
energy in the form of red light in the 



at mestablc level to cascade down to lowest 
level, producing intense red light which 
passes through thin coatings at each end 
of the rod. giving coherent beam. 
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Flight-line checkout by DATS (Dynamic Accu- 
racy Test System) tells the interceptor com- 
mander whether his aircraft and weapon control 
systems are completely ready for a successful 
mission. As a result of field evaluation tests, 
showing the effectiveness of DATS in improv- 
ing weapon control performance, RCA has 
been awarded an Air Force production con- 
tract. Developed by RCA’s Airborne Systems 
Division, Defense Electronic Products, 
Camden, New Jersey, DATS is a new ap- 
proach to the evaluation of system readiness. 


It makes certain that only aircraft with prop- 
erly operating weapon control systems are 
sent on missions. Based on a building-block 
design employing the highest reliability fac- 
tors, a mechanical programming device and 
self-test capability, DATS utilizes a series of 
synthesized attack runs typical of mission 
conditions. DATS could be made applicable 
to many interceptor types of aircraft. 

The Most Trusted Name 
in Electronics 

RADIO CORPORATION OF AMERICA 




COHERENT light beam emitted by Bell Telephone Laboratories pulsed ruby optical maser. 


process. This level is termed the “mes- 
table level," being more stable than the 
high level, but less stable than the 
original low level. 

Slowly some of the chromium atoms 
in the mcstable energy level relax, giv- 
ing up energy in the form of red light, 
and return to their original low energy 
level. This is referred to as “spontane- 
ous emission," corresponding to the 
ordinary fluorescence of ruby. This is 
similar in principle to the light given 
off by a conventional fluorescent lamp 
when excited by ultraviolet radiation 
generated within the lamp. 

If, however, the chromium atoms at 
the mestable energy level are exposed 
to red light of precisely the same wave- 
length as they emit when dropping 
down to the lowest energy level, they 
will be stimulated to make the “last 
jump" more quickly. 

Stimulated Emission 

To produce this stimulated emission, 
both ends of the ruby rod are precisely 
ground parallel and silver coated to pro- 
vide reflecting surfaces. As the few 
chromium atoms at the mestable energy 
level begin to drop back to the lowest 
level due to natural causes, the red light 
they emit in the process ("spontaneous 
emission”) is effectively trapped within 
the ruby rod, being reflected back and 
forth by the two mirrored ends. 


This spontaneous emission light is 
precisely the correct wavelength to ac- 
tivate the bulk of the chromium atoms 
in the mestable level, causing them to 
fall back to the lowest energy level and 
emit intense red light in the process. 
Duration of Process 


i long , 


The process continues a 
there is a supply of chromium atoms ar 
the mestable energy level. This will 
exist so long as the green or white light 
is pumping atoms from the lowest level 
up to the highest level, from which 
they can drop back to the mestable 
level. 

The silvered surfaces at each end of 
the rubv rod are coated sufficiently thin 
to permit a portion of the intense red 
light to pass through. It is this exter- 
nally emitted beam of light that was 
used in BTL’s long-distance experi- 

One of the most interesting proper- 
of the optical maser is its ability 


generate coherent light, the first 
known source of such light. Light pro- 
duced by the sun, incandescent or fluo- 


rescent lamps is incoherent, with the 
packets of light emitted in completely 
random fashion. 

The light emitted by the optical 
maser consists of packets of light which 
are coherent waves, much like radio or 
sound waves. This coherence has been 
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Now a low cost completely transistorized Scan Conversion unit is available which is capable of: 
TRANSLATION of video information from one scanning mode to another; 

STORAGE and INTEGRATION of video information; 

Expansion or reduction of bandwidth through TIME— COORDINATE TRANSFORMATION. 
This completely transistorized, versatile system can be readily tailored to your specific needs 
through its plug-in printed circuits. For more information about conversion of radar PPI to TV, 
TV standards conversion or conversion of slow scan narrow band systems to standard TV or 
vice versa, contact GEC today. 


. . . advanced electronics at work 

►A GENERAL ELECTRODYNAMICS CORPORATION 





Missile Monitor 


Missile monitor closed-circuit television 
camera. Type TE-9-A, is mounted in rugged 
bousing to permit close exposure to rocket 
engine blast. The transistorized camera pro- 
vides 650-line resolution, can be equipped 
with four-lens turret. Device measures 113 
in. long. 53 in. in diameter. Manufacturer: 
General Electric Communication Products 
Department, Lvnchburg, Va. 


demonstrated by arranging two fine, 
parallel slits in a thick silver coating 
on one end of the ruby rod. The pat- 
tern of emerging light showed that light 
from one slit was interfering with that 
from the other, an indication that the 
emitted light was in phase across the 
end of the rod, BTL reports. 

The underlying reason why the op- 
tical maser generates coherent light is 
not fully understood. It may result 
from the cooperative reaction between 
the spontaneous emission light, re- 
flected back and forth, and the stimu- 
lated atom emission, perhaps resem- 
bling the reaction of a field and electron 
beam in a klystron. 

The light emitted by the ruby under 
stimulated emission (maser action) is 
much more nearly monochromatic, by 
a factor of 60:1, than light produced bv 
spontaneous emission as atoms fall back 
to the lowest level because of natural 


Pulsed Output 

BTL scientists have developed a 
theory which may explain the pulsating 
output of the ruby maser's emitted 
light. Each of these pulsations, or 
bursts, is less than a microsecond long 
and occurs a few microseconds apart. 

This theory holds that when the 
pumping flaslitube is illuminated ini- 
tially, it builds up a supply of atoms at 
the mcstable energy' level. As sponta- 
neous emission occurs, the intensity of 
light in the ruby builds up to a point 
where it stimulates the remainder of 
the chromium atoms at the mestable 
level to cascade down to the lowest 
level, producing an intense pulse of 
light. This depopulates the mestable 
region so rapidly that it then requires 
a short interval for the flaslitube to 
pump enough chromium atoms to re- 
place the depleted population, causing 


a drop in the emitted light intensity. 
When the supply of chromium atoms 
in the mestable energy level is built up, 
the cycle repeats itself. 

Bell scientists report that these 
pulses, or spikes, become more pro- 
nounced as the thickness of the silver 
coating at each end of the ruby rod is 
incicased and the more nearly perfect 
the rod’s geometry. Die interval be- 
tween spikes has been found to decrease 
as the exciting flashbulb intensity is in- 
creased. Similar phenomena have been 
observed in ruby masers at microwave 
frequencies. 

In subsequent experiments, in which 
ruby crystal was immersed in liquid 
nitrogen for cooling. Bell scientists 
found that the threshold for the occur- 
rence of stimulated emission was 30% 
lower than at room temperature. 
Further Research 

BTL says its optical maser effort is 
expanding into techniques for modula- 
tion, amplification and detection, as 
well as research on the luminescent 
properties of materials other than ruby 
suitable for operation at other optical 
frequencies. 

Bell Telephone Laboratory scientists 
engaged in the pulsed ruby maser ex- 
periments include: R. J. Collins, D. F. 
Nelson, A. L. Schawlow, W. L. Bond, 
C. G. B. Garrett and W. K. Kaiser. 



Electrically Heated Rubber 
Controls Ice 


B.F.Goodrich fabricates rubber units with 

as well as Hat surfaces. These units control 
ice formation in localized areas such as 
air intakes, cowls, propeller blades and 
spinners. Elements are thin; can be applied 

B.F.Goodrich 

aviation products 



AIRCRAFT 
SMOKE DETECTION 
| PyroIecIor | 


| PyroTecIor | 

iNeoneoMATio Hingham Industrial Center • Hingham, Mass. 
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MARQUARDT 

CONSOLIDATION 

STRENGTHENS 

OVER- ALL ^ 
ROCKET SYSTEMS f 


CAPABILITIES 

♦ 



Cooper Development Division 
to Centralize Operations in Van Nuys 


In the next few months the entire Cooper 
Development Division will move to the 
Van Nuys headquarters of The Marquardt 
Corporation. By concentrating aero/space 
operations in one centralized, fully 
equipped facility, the full capabilities of 
Cooper can be better focused on the tech- 
nological problems facing government, 
industry, and private research groups. 

Cooper Development Division will be in 
direct contact with extensive testing facil- 
ities and the combined experience and 
knowledge of the Power Systems Group 
and the ASTRO Division. Power Systems 
Group maintains an outstanding reputa- 
tion in advanced rocket engine concepts, 
fuels and propellant research, high tem- 
perature materials development and 
experimentation, and advanced manufac- 
turing techniques. A close working rela- 
tion with the ASTRO Division will provide 
a nationally recognized source of basic and 
applied research information as it per- 
tains to CDD's operations. 

CDD, located in Monrovia, California 
when acquired by Marquardt in 1958, pro- 
vides complete and proven high altitude 
rocket research services. These high alti- 


tude or space probe systems are designed 
for wind measurement; meteorological, 
radiation and biological information ; and 
similar military and scientific high altitude 
aero/space programs. 

CDD supplies a complete project service— 
from design, development, and production 
to field testing and data evaluation— for 
rocket research systems. Now with imme- 
diate access to larger testing and manufac- 
turing facilities and directly supported by 
Marquardt’s more than fifteen years of 
comprehensive experience in the propul- 
sion field, CDD can offer their customers 
broader, faster problem solutions on an 
even more competitive cost basis. 

Detailed information covering Cooper’s 
experience, capabilities, products and 
services may be obtained by writing A. B. 
Metsger,Vice President-General Manager, 
Cooper Development Division, The Mar- 
quardt Corporation, 16555 Saticoy Street, 
Van Nuys, California. 

Engineers and scientists experienced in 
aero/space activities are invited to ac- 
quaint themselves with the outstanding 
career opportunities in the field of rocketry 
at The Marquardt Corporation. 


The Cooper Family of Rockets 



COOPER DEVELOPMENT DIVISION 



I CORPORATION 


16555 SATICOY STREET, VAN NUYS. CALIFORNIA 

ASTRO ♦ COOPER DEVELOPMENT DIVISION - 
♦ OGDEN DIVISION ♦POMONA DIVISION 
♦ POWER SYSTEMS GROUP 
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HOT AIR IN-LINE VALVES 


• Small, compact . . . lowest weight-to-size ratio 

• Positive, reliable operation— only one moving part 

• Less than .001% leakage 

• Widest operating temperature ranges . . . from 
— 65 F. to 850 F. 

• Corrosion-resistant materials 

• Meets Military Specifications 


• Low cost, minimum maintenance 

• Fast-acting . . . less than 1 second response 
time, when desired 

• Extremely low pressure-drop 


Vap-Air Formlite in-line valves are solenoid-controlled 
and pressure-actuated. They provide the operational ad- 
vantages of older, poppet-type valves (fast action and 
tight closure), with far lower weight-to-size ratio. Weight 
ranges from 12.5 oz. for 1 V4 " valve to 2.5 lbs. for 3" valve. 

Valves are fabricated of aluminum, corrosion-resistant 
stainless steel, monel or similar metals. They operate at 
duct temperatures from — 65°F. to 850°F., on duct pres- 
sures as low as 2 psi, and as high as 300 psi, or more. Spe- 
cially designed disc and valve seat insures positive opening 
and closing, with less than ,001ft leakage at full pressure. 

Formlite valves are used to control jet engine bleed 
air, anti-icing air flow to engine shrouds, leading edges of 
wing and tail, windshield defrosting or rain-removal ail- 


flow, compartment air-flow, or as safety shut-off valve 
up-stream from other pneumatic systems. 

They have only one moving part, and operate in ambi- 

VSp-Air Formlite valves conform to military specifica- 
tions, have passed required sand, dust, shock, vibration, 
salt-spray, humidity, and sustained-use tests. 

They are made in various duct sizes from %" to 4" with 
various types of end fittings. They can be supplied with 
any type of connection; made to open or close in less than 
one second; designed to fail-safe in either open or closed 
position should power be interrupted. Electrical power 
requirement (AC or DC) is extremely low. No limit 
switches are needed. 


for complete technical information and applications write: 



USAF Inaugurates 
Logistics Network 

New York— First of five new auto- 
matic switching centers for U.S. por- 
tion of Air Force's Combat Logistics 
Network (ComLogNet), which will en- 
able network to handle equivalent of 
1 00 million words daily, is scheduled for 
operation next year, with the complete 
system operational by early 1962. 

’ The ComLogNet will Tink approxi- 
mately 450 air bases, stations, depots 
and civilian suppliers. New high-speed 
data handling and switching centers 
were designed by Western Union, 
which will lease them to the Air Force. 

System will be able to transmit vari- 
ety of signals, including digitized voice, 


data and graphic information, with auto- 
matic message encrypting. System will 
enable any station to obtain direct con- 
nection with any other for volume 
transmission. Transmission speed will 
be 50 words per second. 

The five automatic switching centers 
will be located at Norton AFB. Calif.. 
McClellan AFB. Calif.. Tinker AFB. 
Okla., Gentile AFB, Ohio, and Andrews 
AFB, Md. 

■ onnnnp 1 

^ FILTER CENTER ^ 
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► Microwave Tube Breakthrough Re- 
ported-General Electric says it has 
achieved a "revolutionary breakthrough" 
in high power microwave tubes. One 



DETECTORS 


Metol particles in an engine or 
accessory lubricant are a proven 
indicator of internal breakdown. 
Early detection of this condition is 
being accomplished today, in both 
commercial and military aircraft, 
with Lisle Magnetic Chip Detectors. 
A powerful magnet in the Chip De- 
tector attrocts any ferrous particles 
thot may appear in the lubricant. 
These porticles bridge an electri- 
cally insulated gap, completing a 
circuit which activates a light on 
the Flight Engineer's or Pilot's in- 
strument ponel. Early detection 
meons constant protection against 
in-flight failure. 

As an alternative to a permanently 
wired system, Lisle Chip Detectors 
can be ground checked with a con- 
tinuity tester. 

Write for Catalog and Samples 
for Testing 

"corporation 


Electrostatic Gyro Operates 100 Hr. 

F.!cctrostatic gyro which employs rotating sphere suspended by an electrostatic field in an 
evacuated housing has operated successfully for 100 continuous hours, according to General 
Electric Co.’s Light Military Electronics Department which is developing the device (AW 
Feb. 1, p. 72) for the Air Force. Absence of mechanical contact between rotating sphere 
and housing should reduce wear, make for long life and high reliability-. Automatic readout 

mounted support can be determined. Use in satellites' or space vehicles where low gravity- 
force environments should enhance anticipated low drift rates is principal application. 
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Tom Swift and his 
moon rocket 


All was ready. Tom called to Professor 
Damon, “Let's start our high energy, liquid 
hydrogen rocket engines !” 

The professor wiped his glasses and agreed. 

“Bless my overshoes, let's!” 


Fiction? Only the names have been changed. The 
rocket is really a development of the National Aero- 
nautics and Space Administration, and its name is 
Saturn. Its first stage will develop a thrust of 1.5 
million pounds — twice that of anything the Soviets 
have fired so far. It is designed to take two men 
around the moon and back. 

You can read the full story in McGraw-Hill’s 
AVIATION WEEK and Space Technology, as covered 
by Space Technology Editor, Evert Clark. 

Clark has kept AVIATION WEEK subscribers 
abreast of space developments (U.S. and Soviet) 
long before Sputnik I put the international spotlight 
on space technology. He personally covered launch- 
ings of the Atlas, Titan, Thor, Jupiter, Redstone 


and Polaris missiles— and also Explorer satellites, 
Pioneer lunar probes. Pioneer V Venus probe and 
Juno satellites. 

From this extensive background, Clark directed 
preparation of AVIATION week’s first special issue 
on space research in 1958. He has also been respon- 
sible for other special issues on the NASA and the 
Air Force Air Research & Development Command 
and has written extensively on Soviet space develop- 

Intimate knowledge of their fields is the stamp of 
all our editors. This grasp of subject matter is an- 
other big reason why more than one million key 
businessmen pay to read McGraw-Hill publications. 

And the advertising that goes in them, too. 


& McGraw-Hill 

— X® 

publications 

McGRAW-HILL PUBLISHING COMPANY. INC.. 330 WEST 42nd STREET. NEW YORK'36T-N>Y. 

Evert Clark (left) checks technical details for a story of the 
Saturn with B. R. Tessman, deputy director of the Test 
Division, Marshall Space Flight Center. A space technology 
scientist since 1935 in Germany and the U.S.A., Tessman 
typifies the authorities that McGraw-Hill editors like Clark 
work with in covering a story. Clark himself has covered 
international space meetings in London and Stockholm . . . 
maintains contact with men like Tessman on space research 
around the world. 






SPS DAVIS PRESS NUT 
. . . new method of blind fastening 

This new one-piece, one-operation Davis nut is simplicity itself. A true 
blind fastener, it is installed from one side . . . with one tool ... in one 
operation. And unlike riveted plate nuts, it requires only one hole. Thus 
you eliminate extra drilling and peening operations, simplify inventory, 
save assembly time and costs. 

Lightweight, self-locking SPS Davis Press Nuts provide a flush surface 
when installed. Further, their configuration permits installation close to 
corners or flanges . . . closer than plate nuts. Back protrusion is also 
considerably less than that of NAS 1059 (Fasteners— Blind— High 
Strength) in all sizes and grip lengths, providing additional opportunities 
for miniaturization. 

Reliability? Locking torques of installed SPS Davis Press Nuts meet or 
exceed requirements of MIL-N-25027 for 15 applications. Push-out and 
torque-out values are definitely higher than for plate nuts. Fatigue strength 
of a joint fastened with Davis nuts is twice that of joints utilizing plate 
nuts. And they are designed so that bolt threads are never in shear. 
Made of austenitic stainless with a tensile strength of 125,000 psi, SPS 
Davis Press Nuts are designed for tension and shear bolting to aluminum 
sheet from .040 to .400 inch thick. With countersinking, they can also be 
used in steel and other alloys to Rc 21. Four diameters available: - 10-32, 
J4-28, •>jr,-24 and H-24, each in nine grip lengths (.040 inch increments). 
Write Standard Pressed Steel for new Bulletin 2681. Aircraft/Missile 
Division, SPS, Jenkintown 3, Pa. • Santa Ana, Calif. 
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HOW IT WORKS 



Only one hole in the sheet is 
required for Davis Press Nut. 
Diameter should be sufficient 
to accept the nut up to the 
knurling. 



f T 


Forces (arrows) cause preci- 
sion-designed section of nut 
to bellow on side of sheet 
opposite knurl. 



Full pressure imbeds knurled 
collar in face of sheet, swages 
bellowed section against re- 
verse side, providing twist- 
proof grip. 

sps 

where reliability replaces probability 




is a new klystron which uses multiple 
electron beams within a single struc- 
ture, capable of producing many times 
more power than conventional klystron, 
the company says. Other tube, called 
the Orthotron, uses crosscd-field tech- 
niques to develop sizable power levels 
in the micro-microwave band. GE has 
set up a new Superpower Microwave 
Tube Laboratory to translate new tech- 
niques into operational hardware. 

► Nike Zeus Computer Installed— First 
prototype of target intercept computer 
to be used for guidance ot Nike Zeus 
anti-ICBM missile, has been installed 
at the White Sands Missile Range, 
N. M. Computer, built by Remington 
Rand-Univac for Bell Telephone La- 
boratories and Western Electric, is 
called the "fastest and most reliable 
ground guidance computer so far de- 
veloped.” Computer contains 175.000 
basic components, employing modular 
construction for speedy replacement of 
a faulty unit. Computer uses "twistor” 
memory elements, developed by Bell 
Telephone Laboratories. 

► Solar Cell Costs May Be Cut— Tech- 
nique developed by Army scientists for 
making radiation-resistant silicon solar 
cells, using phosphorus doping of P- 
type silicon, may cut cost of making 
cells by increasing yield. New process 



Samos I Orbiting Vehicle Payload Capsule 

Capsule contains payload of initial Samos orbiting vehicle. It was generally described as 
"test photographic and related equipment,” (AW Oct 17, p. 28). 
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Electrical prop De-Icer 
for light twins 

Nov B.F.Coodrich Electrical Propeller De- 
Icer system is economically available Tor 
light twin-engine aircraft. fAA-approved 
for Beech 95, Piper Apache and Aztec... 
approval pending on Aero Commander, 
Cessna31 0, Beeclicral't D and E-l 8 and Twin 
Bonanza. Complete kit weighs approxi- 
mately 10 pounds. Low power requirements. 
Check vour nearest B.F.Coodrich aviation 
products distributor. 

B.F. Goodrich 

aviation products 


can be carried out at considerably lower 
temperatures, reducing the danger of 
damage to the silicon crystal structure 
that exists for conventional boron- 
doped N-tvpe cells. 

► Improved guidance system for Air 
Force-Martin Titan was tested in a 5,000 
mi. flight down the Atlantic Missile 
Range recently. The new system permits 
direct radio control of missile roll-axis 
by ground station immediately after 
lift-off, instead of after second stage 
ignition with first stage control by a 
preset programmer in the missile. New 
system permits quicker correction of 
titan for initial aiming errors, reducing 
corrections needed during second stage 

► Improved guidance system for Air 
—First transistor capable of operating at 
temperatures above 650F, made from 
silicon carbide, has been developed by 
Wcstinghousc Electric. New device is 
a unipolar transistor, which operates 
somewhat like a thyratron tube. Tire 
silicon carbide transistors have a power 
gain of about 60 at room temperature. 
Successful fabrication of a silicon car- 
bide transistor resulted from develop- 
ment of techniques for producing ex- 
tremely pure crystals, with less than one 
part impurity in 10 million parts of 
silicon carbide, and techniques for 


forming the semiconductor junction in 
the extremely hard material. 

► Hughes Expands Inertial Effort- 
Hughes Aircraft Co. is quietly hiring 
engineers and physicists with know- 
how in the gyro and accelerometer field, 
with the view of entering the inertial 
components field. The company is a 
second source on the inertial guidance 
system for the Polaris missile, but 
Hughes is buying inertial platform from 
Minncapolis-Honcywell for use with 

► Westinghouse to Power VC-10 Jet- 
liner— Vickcrs-Armstrongs, Ltd., has or- 
dered a Westinghouse Electric a.c. 
power generation system, similar to that 
used on Boeing 707, for company’s new 
VC-10 jetliner. The 400 lb. system sup- 
plies 160 kva. of electric power. West- 
inghouse has received S425,000 contract 
covering first 10 aircraft. 

► Anti-Feedback for Public Address 
Systems— Bell Telephone Laboratories 
has successfullv tested an acoustic anti- 
feedback circuit which permits public 
address systems to be operated at high 
level without familiar instability prob- 
lems. Technique used is to electrically 
shift the frequency of sound signals 
by five cvclcs between microphone and 
loudspeakers, using a frequency shift 


modulator. The shift is almost imper- 
ceptible to listeners but is sufficient to 
prevent ringing and other adverse feed- 
back. Technique allows public address 
system to operate at levels six to seven 
decibels higher than would be other- 
wise possible. 

► Hound Dog Radar Profile Measured- 
North American’s Columbus Division 
is conducting radar reflectivity measure- 
ments on a full-scale Hound Dog air- 
to-surface missile in an effort to reduce 
its radar detectability. The 43-ft. mis- 
sile is suspended from a 120-ft. high 
boom and rotated to various flight posi- 
tions while its radar reflectivity is 
measured. 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 

• Eclipse-Pioneer Division, Bendix 
Corp., Tcterboro, N. J., has received 
Air Force contract for XB-70 instru- 
mentation systems, including vertical 
scale altitude and airspeed instruments 
and air data computers. 

• Bulova Research and Development 
Laboratories, S4.3 million contract from 
Martin for further work on warhead 
portion of Army Pershing ballistic mis- 
sile. New contract brings program total 
at Bulova to $9.1 million. 


• Laboratory for Electronics, Boston, 
Office of Naval Research contract for 
continuing research in ferromagnetics 
for application to new storage devices. 
The program goal is a microminiature 
memory capable of storing informa- 
tion at densities of one million bits per 
cubic inch. 

• John E. Fast & Co., Chicago, $421,- 
180 contract from North American 
Autonetics for development and manu- 
facture of capacitors for use in Minute- 
man inertial guidance system. 

• Dorsett Electronics Laboratories, Nor- 
man. Okla., $495,000 award from Con- 
vair-Pomona for telemetry components 
for Navy advanced Terrier and Tartar 
missile programs. 

• Bendix Radio Division, Baltimore, 
$750,000 award from Jet Propulsion 
Laboratory for one-year's maintenance 
and operation of Goldstonc Tracking 
Station, Calif. 

• General Electric has a S392.000 Air 
Research and Development Command 
contract for applied research on infor- 
mation processing, evaluation and deci- 
sion-making as part of ARDC's Threat 
Evaluation and Action Selection pro- 
gram, known as Project TEAS (AW 
Sept. 19, p. 23.) GE effort is expected 
to provide basis for development of 
TEAS concepts and techniques for ap- 
plication to future combat operations 
control systems. 





BOUNDARY LAYER BREAKTHROUGH 

50-ton BLC-130 
lands on 500-foot 
lightplane strips 

At the turn-around point of a 2,000-mile round trip mission, Lockheed's 
new Boundary Layer Control C-130 will roll to a stop in 520 feet after 
touchdown. Takeoff is just as remarkable: lift-off in 500 feet— from an 
unprepared field. Stall speed: less than 50 knots. 

The BLC-130 is built on a proved and paid-for airframe design. It adds 
true STOL capability to the other C-130 superiorities established in more 
than three years of Air Force service: fast loading and unloading; rough- 
field takeoff and landing; performance of diverse airfreight/airdrop mis- 
sions at low cost; and direct-to-trouble-spot airlift, such as the recent 
Congo airlift in which C-130s played the major role. 

A test bed BLC-130 has completed flight tests, clearly demonstrating the 
feasibility of boundary layer control on large airplanes. 





TAPCO POWER SYSTEMS 



Rotary Proportional Hot Gas Servos and Pneumatic Actuators 


The Rota-Dyne is a true rotary servo which can 
modulate angular load position over ranges less 
than a full revolution. It employs a unique sealing 
technique which is quite simple, but virtually 
leak-proof and highly reliable. Developed in a 
company-sponsored program, Rota-Dyne offers 
these advantages and design features: 


• Integral gas filters 

• Low weight to torque ratio 

• Mechanical position feedback 

• Frequency response within 3 db to 15 cps 

• Inlet gas temperatures to 2000°F 

• Tapco supplied liquid or solid gas generators 

• Low production costs 

If you would like further information on Rota- 
Dyne servos, write on your company letterhead. 
Tapco Group sales engineers are available for 
consultation at your convenience. 
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Certi-Crimp* • A-MP-O-LECTRIC • Plasti-Grip • SOLISTRAND • Plasti-Bond • AMP-O-MATIC • Amplifilm • AM 



M POWER • DIAMOND GRIP • AMPORTAPOWER • AMP EDGE • Certi-Crimp • A-MP-O-LECTRIC • Plasti-Grip • 







INDUSTRY LEADERS 

BECAUSE IT’S THE CRIMP THAT COUNTS! 


All connectors may look alike but when faced with the 
test of performance . . . contact crimp reliability makes 
them all different. The big difference between other con- 
nectors and the AMPin-cert connector is the snap-in 
design contact attached to the wire by AMP's precision- 
controlled, compression-crimp technique. Twenty years of 
intensified research, development and production stand 
behind the industry-accepted compression technique 
which produced Solistrand™, Diamond Grip 1 *, Pre-lnsu- 
lated Diamond Gripe 1 , Plasti-Grip®, Certi-Crimp® and the 


than 15,000 different AMP circuit termination, 
products. This is the common denominator which spells 
out unquestioned reliability in all our products including 
the AMPin-cert connector line. ANOTHER AMP FIRST! 
Now AMP offers tape-fed, automated application of 
AMPin-cert contacts. Production levels of up to 1,500 
terminations per hour can be achieved with standard 
A-MP-O-LECTRIC® machines. Also, the AMPORTAMATIC 
crimping tool is available for tape-fed terminations in 
hard-to-reach locations. 



Visit us at the A.E.S. Show, Los Angeles; Oct. 26. 27 and 28, 1960, Booths 313 to 315. 


AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 






Uniform Component Packaging Offered 


By Barry’ Miller 

Los Angeles— Flexible, uniformly- 
packaged microminiature components 
potentially capable of simplifying and 
cutting the cost of assembling com- 
ponents into complex avionic systems 
were detailed here recently in a series 
of talks before major systems makers in 
the greater Los Angeles area. 

Engineers from P. R. Mallory' & Co- 
lne., described the Indianapolis com- 
ponent manufacturer’s family of lead- 
less, cylindrically-shaped components 
(AW Sept. 5. p. 90), engineering quan- 
tities of which are now available. The 
components— resistors, capacitors and a 
rectifier— are each housed in identically 
shaped cylindrical, or pill-box shaped, 
packages. To round out the line, Mal- 
lory intends to prepare inductors and 
to repackage semiconductor diodes and 
transistors in the same format or find 
a semiconductor manufacturer willing 
to package these components in the 
desired micro format. 

Advantages of this uniform com- 
ponent concept for both component 



CIRCUIT package containing cylindrical])- shaped components is constructed by inserting 
components in insulative board, selective coating with seal, spray covering with three con- 
ductive layers— the first of which is masked— and then enclosing within two external pro- 
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count them . . . 



temperature - compensated motor - tachometers 


Only at Dayslrom's Transicoil Division can 

you find such a splendid array of temperature 
compensated high-accuracy motor-tachometers. 
Here’s the lineup: 

4- and 6-pole in Sizes 8 and 11 ; 4- and 8-pole in 
Sizes 15 and 18 ; and a special high-torque 4-pole 
model in Size 18. But this is only the beginning — 
it doesn’t include all the variations in motor wind- 
ings and shaft configurations that we can conjure 
up to meet unusual requirements. 

And what about performance? Let us 

merely assure you that these are the most tem- 
perature stable servo components of their kind 
we’ve ever had the opportunity to test. 


Deviation of Output Voltage vs. Ambient Temperature 
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Ask to see our specification sheets and then 
discuss your needs with Daystrom’s Transicoil 
Division. 

Foreign: Daystrom International Div., 100 Empire St., 
Newark 12, New Jersey. In Canada: Daystrom, Ltd., 840 
Caledonia Rd., Toronto 19, Ontario. 


| DAYS 


DAYSTROM , INCORPORATED 

ION WORCESTER . MONTGOMERY COUNTY • PENNSYLVANIA 


TRANSICOIL 



a metal oxide-coated ceramic tube. After 
to desired length and electrodes mounted. 

manufacturer and system producer are 
the following: 

• Production tooling and test equip- 
ment is simple and standardized and 
such parts as resistors, capacitors, diodes 
and transistors may be handled with a 
minimum of equipment. 

• Product uniformity, higher produc- 
tion rates and consequent lower costs 
passed on to the equipment manufac- 
turer result from standardized cquip- 

• Simplicity of safely packing and ship- 
ping batches of uniformly shaped com- 
ponents. 

• Reduction in amount and complexity 
of equipment and problems confront- 
ing automatic assembly of components 

A total of about 1 50 engineers at 
Nortronics, Hughes, North American 
Autonctics, Los Angeles Division of 
North American, Convair Pomona, Lit- 
ton and Thompson Ramo Wooldridge 
heard the Mallory engineers explain 
the concept and purpose of its Uni- 
tized Component Assembly. 
Marketing Plans 

Mallory, acting in its traditional role 
as a component supplier, plans to sell 
uniformly packaged active and passive 
components in the pill-box or what it 
calls the pellet shape, probably with- 
out leads, for systems makers to build 
into their own designs. Several lines 
of components, each with different and 
as vet undecided dimensions, would 
eventually evolve. For smaller com- 
panies or those which don’t have a 
subsystem packaging plan, Mallory 
would offer the components fully pack- 
aged into the desired circuits in its own 


FOIR, 

THE 

MAN-IN- SPACE 
MERCURY 
SPACECRAFT 


DORSBTT 

telemetry components 

Dorsett Electronics is responsible for supplying much of the 
telemetering equipment for the Mercury spacecraft which will 
be used in the National Aeronautics and Space Administration's 
"Man-in-Space" program. 

For this vital project, distinct and accurate telemetry signals 
on each channel are an absolute must. Only the highest quality 
workmanship and electrical performance is acceptable to engineer- 
ing inspectors for McDonnell Aircraft, prime contractor. 

Dorsett has designed, developed and manufactured the tran- 
sistorized subcarrier oscillators, associated reference oscillator, 
and power supply mixer-amplifiers that will frequency-modulate 
and multiplex data in the Mercury manned satellites into trans- 
mittible and recordable form. These Dorsett-built components 
consistently meet McDonnell's standards. 

The same high standards of quality and performance extend 
to the many other telemetering systems and components being 
supplied by Dorsett for today's advanced aerospace programs. 
For more information, write today! 
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DORSETT ELECTRONICS 

LABORATORIES, INC. 



119 WEST BOYD • NORMAN, OKLAHOMA • JE 4-3750 
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CENTRAL AIR DATA SYSTEM 


HOW GIANNINI 

HELPED 

SOLVE 

A SYSTEM PRORLEM 
FOR THE GRUMMAN 
W2F AND A2F! 


Before your aircraft project is ready 
for prototype testing, its CADS 
(Central Air Data System) must 
learn to do more tricks between 
input and output than a three- 
armed juggler, and with no chance 
of fumbling the crockery. No 
wonder project directors are often 
harassed by costliness of repeated 
revision of requirements and cost of 
repairs to components after deliv- 
ery • But Giannini worked closely 
with Grumman to solve those prob- 
lems with Central Air Data Sys- 
tems for the Navy's new aircraft, 
the W2F and A2F • Here’s how. . . 
Given: input P T , P s , T t . Required: 
analog and digital outputs propor- 


INPUT 


OUTPUT 

AND THE THREE-ARMED 

CADS 


tional to Mach, impact pressure, 
altitude, true airspeed. The method: 
Use of Giannini pressure transduc- 
ers as heart of system; flexibility of 
design to allow changes without 
drastic revision; modular construc- 
tion to permit quick, inexpensive 
replacement and repair; reliability 
based on Giannini’s unequalled 
depth of experience in air data in- 
struments, inertial instruments, ser- 
vo components and related systems. 
Result: Extremely small, light- 
weight computers with amazing ac- 
curacy and service life • Giannini's 
systems capability can help define 
and solve your control problems, 
too. We’re as close as your phone. 


(Giannini Controls Corporation , 


1600 S. Mountain. Duar 



packaging arrangement, referred to as 
Unitized Component Assembly. 

Industry interest in uniformly pack- 
aged micro components in identical 
formats of the same or compatible sizes 
which would considerably simplify as- 
sembly of systems and provide the high 
component densities required in space 
systems was expressed verbally and in 
recommendations adopted at a meeting 
of the Subcommittee on Microminia- 
ture Components of the Electronics 
Industries Assn. (AW Sept. ?, p. 90). 
Representatives of systems manufactur- 
ers at that meeting indicated that they 
want passive components with leads no 
larger than 90 mils in diameter and 
60 mils in height, and active com- 
ponents no larger than 165 mils in 
diameter and no higher than 60 mils. 
While no recommendations were pro- 
posed for leadless components, similar 
formats may follow. Sample Mallory 
components arc predominately 100 mils 
in diameter and 62 mils in height. 
Mallory will attempt to settle on dimen- 
sions satisfactory to the subcommittee 
and -other industrial needs, according 
to Stanley M. Stuhlbarg. a Mallory staff 
engineer on its microminiaturization 

Use of such diminutive, uniform 
components poses an unusual problem 
in polarity discrimination. Where com- 
ponent polarity must be known, it can 
be indicated, however, by the use of a 
magnetic material on one end of the 
pellet, as Hughes Semiconductor Prod- 
ucts is doing with its experimental 




VERTICALITY 


If you're considering using a small sized inertial vertical 
reference system, why not consider the unique Schuler 
tuned Type LS-19 Precise Vertical System that maintains 
verticality within ± lVi minutes of arc r.m.s. (± 3 minutes 
maximum) and provides roll, pitch and azimuth signals. 
For additional information on this Precise Inertial Vertical 
Reference System or other precision reference systems 
and stabilized platforms, write to Dept. VT-2. 


CORPORATION 


AEROFLEX LABORATORIES 

CCD) ; ) 34 06 SKILLMAN AVENUE • LONG ISLAND CITY 1, N. Y. 
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THEY RELY ON 
RADIATION 

FOR UNUSUAL CAPABILITIES IN ANTENNA SYSTEMS 


Most of the information transmitted from all U. S. satel- 
lites, space probes and missiles is received by antenna 
systems we at Radiation designed and built. We’re proud 
of this fact, of course; but its point here is that Radiation 
offers unusual capabilities in the research, development 
and fabricatiou of RF systems. The ground antennas of 
Project Courier are an example. 

The Army Signal Research and Development Labora- 
tory assigned us the task of designing and building these 
vital links with the’ Courier satellite. 

Each antenna consists of a multi-frequency feed, 28-ft. 
parabola, tower and instrumentation. The antenna is a 
conically scanning automatic target acquisition and track- 
ing system used for two-way communications with the 
Courier satellite. 

The servo system permits fast, accurate control of the 


antenna in manual, remote and automatic tracking modes, 
and for coasting at a memorized rate and direction if tire 
signal is temporarily lost. High gain requirements (19 db 
at 135 me and 43.5 at 2300 me) and critical gain-pointing 
call for extreme tracking accuracy. This is achieved to 
within % degree at a tracking rate of 15°/ sec. 

Antenna systems like this are but one of Radiation’s 
many capabilities in the field of advanced electronics. A 
resume of others is found in our latest “Capabilities Re- 
port.” Write for it. 

Radiation Incorporated, Dept. AW-10, Melbourne, 


RADIATION 



micro diodes. Similarly, polarity might 
be shown with a cavity which Mallory 
contemplates at one end of the rectifier, 
or some other visually distinctive means. 

Mallory, one of the oldest and more 
respected names in the component busi- 
ness, is rather cautious in its approach 
to microminiaturization. In response 
to a question asked at a meeting with 
Autonetics engineers, the company ex- 

S ilained that its program is still in the 
ormative stages, that the function of 
its meetings here on the West Coast 
are to sound out engineers’ reactions 
to its program, initially conceived three 
years ago. The firm recognizes that 
micro components must match larger, 
conventional components in reliability 
and stability before they’ll be accepted 
on a large scale. Consequently, ex- 
tensive reliability tests, the Mallory 
engineers said, are now in progress at 
the company’s research laboratories, but 
the results "of these tests are not yet 
available. Reaction of engineers at one 
meeting attended by Aviation Week 
appeared favorable and comments in- 
dicated on special questionnaires dis- 
tributed by Mallory at the meetings 
were very encouraging, Stuhlbarg said. 

Among the components in the Mal- 
lory uniform component line are: 

• Carbon composition resistors— Pellet 
carbon composition resistors are made 
from carbon-conductive material mixed 
with a diatomaceous earth (for varying 
the resistivity of the mixture) and a 
phenolic resin binder. Conductive silver 
terminations at either end of the pellet 
are bonded to the carbon element. 
Several thousand carbon composition 
pellets fabricated to date meet MIL- 
R-11C, except for a voltage coefficient 
slightly in excess of 0.05%/volt. Char- 
acteristics of tested resistors of this type 
are: 0.1 watt at 70C power rating, 
derated to zero at 125C; 10 ohms to 
22 megohms resistance ranges with 
±5 and 10% tolerances; 150 v. d.c. 
or rms maximum continuous voltage 
rating, storage temperature of —65 to 
+85C; —65 to +125C operating 
temperature; ±5% to 25% resistance- 
temperature characteristic. One hun- 
dred mil diameter by 62-mil-high pel- 
lets, ranging in value from 5 ohms 
to 5 megohms with 0.1 rated power 
dissipation arc available at S50 (set up 
charge per order) plus SI per com- 
ponent with 30 to 45 day delivery. 

• Metal oxide film resistors— Resistors 
of this type are suitable where high 
stability and close tolerances are neces- 
sary and high frequencies are encount- 
ered. Pellet types of which a number 
have been made consist of a blank 
ceramic tube over which a metal oxide 
film is deposited and then etched away 
in a spiral fashion. Film resistors 
yielded by this process are rated at 0.1 
watt and will meet MIL-R-10509B. 
Like the carbon composition pellets, 


the metal oxide film resistors will be 
contained in 100 mil diameter, 62- 
mil-high packages and are available in 
resistance values to 20,000 ohms with 
price and delivery quoted on request. 
Eventually, film pellets in values up 
to 50,000 ohms with 5 and 10% toler- 
ances arc expected from 20 to 200 ohm 
per square films now used. Higher 
resistivity films, for higher resistance 
film pellets may emerge from present 

• Ceramic capacitors— Several thousand 
ceramic disk capacitors made of mate- 
rials like barium titanate have been fab- 
ricated. The disk is pressure-molded 
and fired in an oxidizing atmosphere at 
1.200C to 1.400C until vitrification 
takes place, Mallory said. Silver paint 
coating applied at both flat surfaces of 
the disk are fired at 700 to 800C and 
then tin-coated metal disks are bonded 
to the silver in a hot oil bath. A 100- 
mil-dia. pellet using a 20-mil-thick ce- 
ramic disk provides a 400 picofarad 
capacitor. Pellet ceramic capacitors can 
be purchased in values up to 400 pico- 
farads, 400 volts, in 100-mil-diameter. 
62-mil-height packages; up to 1,000 
picofarads, 50 volts, in 100-mil-diame- 
ter, 30-mil-high packages, and up to 
4,000 picofarads, 400 volts, in 250-mil- 
diameter, 62-mil-height packages. The 
price is S50, plus SI per component 
with 30- to 45-day delivery. 

• Tantalum capacitors— Tantalum ca- 
pacitors, in two cylindrical sizes and 
two microfarad-volt products (where 
selection of one factor, capacity or po- 
tential, fixes the second factor) with 
capacitance tolerance of ± 20%, are 
available. The two pellets measure 10 
mils in diameter, 62 mils in height and 
a larger size 250 mil diameter, 30 mil 
height. Microfarad-volt products for 
the former are 10 (capacity ranging 
from about 2 to i), and 25 for the lat- 
ter. An accompanying drawing shows 
typical micro solid electrolytic tanta- 

body tantalum anode and maganese 
dioxide solid electrolyte. Visual or mag- 
netic sensing of polarity is attained by 
coating the anode with tin-plated nickel 
or steel and the cathode with gold- 
plated copper. Prices and availability 
will be supplied on request. Tantalum 
wafers, 200 mils square with 1 50 micro- 
farad-volt products and production 
quantities of tantalum slugs, 70 mils 
diameter, 21 mils high, encased, with 
40 microfarad-volt products can also be 
purchased from Mallory. 

• Silicon rectifiers— In the common for- 
mat, 100-mils-diameter cylinder, 62 mils 
in height, silicon rectifiers consisting of 
a silicon wafer with gold-pliitcd slugs 
soldered to the anode and cathode, are 
available. Here again, different colored 
disks or varied magnetic properties of 
the disks provide polarity discrimina- 
tion. The rectifiers have peak reverse 
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Phone Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 
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Ideal complement 

for the Sperry 

Turbine Vibration Indicator 



ANALYZER indicates source of vibration 
in Turbojet and Turboprop Engines 


• PORTABLE • TRANSISTORIZED 

• DEPENDABLE • SIMPLE TO OPERATE 

Now in full production, the Sperry TVA 
—Turbine Vibration Analyzer— is ready 
to go to work on the flight line or on the 
test stand. An electronic trouble-shooter 
for turbojet and turboprop powerplants, 
the TVA can save hundreds of thou- 
sands of dollars for the airlines by 
locating and diagnosing engine trouble 
before severe damage is done -thus 
reducing maintenance costs and unnec- 
essary engine removals. 

Weighing only 25 pounds, the TVA 


synchronizes itself by “selective tuning” 
to each of the engine's major rotating 
components, and automatically tracks 
the component’s vibration through the 
range of engine speeds. Any excessive 
vibration shows up at once, and the 
component or accessory which is at 
fault is localized and identified. The 
mechanic then makes necessary repairs 
—in a fraction of the time and at a frac- 
tion of the cost of trouble-shooting 
methods of the past. 

As a complement to the Sperry Tur- 
bine Vibration Indicator, which moni- 
tors overall engine vibration in flight. 


the Analyzer pinpoints the source of 
excessive engine vibration. This TVI- 
TVA team assures greater overall engine 
reliability and maintenance economy. It 
is the only portable and transistorized 
unit of its kind— and is engineered and 
built to traditional Sperry standards of 
quality and dependability. Send for 
technical data. 
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A and B live at two opposite corners of a square lot. C and D live at 
the other two comers. They all carry water from a spring located 
within the lot, which is 5 rods from A; 4 rods from B; and 3 rods 
from C. How far must D carry water? -Cali/ornia Engineer 

If your potentiometer requirements include non-linear function 
units. load compensated units, special mechanical configurations, or 
other custom-made requirements, you ought to talk with our Poten- 
tiometer Division in Mt. Vernon, N. Y. 

answer to last week’s problem: If the height is h, after the first 
drop it rises Ah, next (’A )h, etc. The distance up and down then is 
twice (V4)h + ('A)h + ... The first drop is h feet, so the total is 
3h or 30 feet. 

□ LITTON INDUSTRIES 

Beverly Hills, California 
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Helping a Hustler Hustle 


voltage ratings of 400 volts, will pass 
200 milliamps in the forward direction 
at 25C, with linear derating to zero 
mils current at 125C. Hermetically- 
sealed rectifiers With peak reverse volt- 
age ratings up to 1,000 volts and forward 
currents at 200 milliamps at 23C may 
be feasible, according to the company. 

Other pelletized components, such 
as toroids of about 30 microhenries and 
spool core inductors of about 50 micro- 
henries. appear feasible. Unmounted 
microminiature tantalum electrolytic ca- 
pacitors. in 13 to 150 microfarad-volts 
developed for the Army Micromodule 
program are also available and metal 
oxide films for wafer mounting will lie 

For those companies which do not 
wish to build their own subassemblies. 
Mallory has devised its own technique, 
similar to one employed on an experi- 
mental basis by Hughes Semiconductor 
Products, for packaging components 
into circuit assemblies. In this pack- 
aging scheme, pellet components and 
terminal caps are inserted into plated 
through holes and slots in a iVin. in- 
sulativc board. Tire perforations are 
situated on a 1 30-mil grid system. A 
vinyl base paint sealing coat is then 
sprayed on the board through a mesh 
which leases the centers of each com- 
ponent uncoatcd so that interconnec- 
tion contact can subsequently be made. 
Three conducting coatings are applied 

First, conductive carbon is sprayed 
on through a mask of the intercon- 
necting pattern so that the silver 
layer which follows can make contact 
with the component centers. A third 
and final layer, carbon again, is applied. 
This sandwiching of the silver between 
the carbon layers creates a low voltage 
gradient and blocks migration of the 

An epoxy resin coating which pro- 
rides mechanical strength and resist- 
ance to moisture is then dip-coated 
on the structure. For additional pro- 
tection against moisture and to provide 
a smooth external coating for identify- 
ing markings, the assembly is dip- 
coated with black vinyl base paint. 

Several circuits thus fabricated were 
demonstrated at the presentations. A 
4:1 reduction in size was claimed for 
a multivibrator hybrid package contain- 
ing commercially available conventional 
transistors and diodes and pellet resist- 
ors and capacitors. When pelletized 
transistors and diodes are made .nail- 
able, a 10:1 size reduction can be 
expected, according to Mallory. 

Advantages claimed bv Mallory for 
its packaging approach arc: 

• Reliability-Components are rigidly 
supported within the base board, pro- 
tected by external coating, intercon- 
nected directly without leads. The flat 
package favors good thermal dissipa- 


A simple “short” due to insulation 
failure can ground or make impotent 
the B-58 Hustler, this nation’s pres- 
ent promise of devastating reprisal. 
That’s why Convair engineers speci- 
fied Silastic®, the Dow Corning sili- 
cone rubber, as the insulation for 
power and control cable. 

Write to 
Depl. 1010a /or 


One moment this super-sonic guardian 
is streaking through the arctic cold 
and ozone-containing atmosphere 
above 50,000 feel . . . minutes later 

of a desert landing strip . . . tough 
environments for any rubber insu- 
lating material — except Silastic. 
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Proved! New, Better Way to 
Seal Drilled Holes with . . . 



Less weight i 
Less cost J 



Seal simply, positively 
Prevent costly leaks! 


Now — forget conventional, costly 
methods of sealing holes that serve 
as flow or pressure passages. The 
Lee “Pin Plug" is a cylindrical plug 
with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
Simply place it into reamed hole 
and drive in the tapered pin until 
ends are flush. Controlled expan- 
sion causes grooves in plug to “bite” 
into casting and form independent 
seals and retaining rings. Extensive 
laboratory tests report no leaks un- 
der normal pressures, often show 
bone dry seals up to pressures of 
40,000 psi. 


Now successfully and widely used 
on aircraft and missiles — for 
pumps, servo valves, regulators, 
etc. Available steel and aluminum 
and in both long and short series. 



H--53 dio.-H 



-M (*-.09 dial 


ti 

(actual size) 


SOME TERRITORIES STILL OPEN FOR QUALIFIED 
TECHNICAL SALES REPRESENTATIVES. 


Write today for Standard 
Sizes and Engineering Data 


THE LEE COMPANY OLD SAYBR00K, CONN. 
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tion. No dip soldering of components 
is employed. 

• Design flexibility— Standardized pellet 
sizes, layout of holes and terminal spac- 
ings allow wide choice in circuit layout. 

• Production flexibility— Standard sizes 
and shapes favor automatic assembly 
and simplify storage of parts. Change- 
over in design or special designs can 
be achieved with a minimum of lead 
time and tooling expense. 

• Miniaturization— Forty components 

can be housed in a single one-inch- 
square, A-in.-thick board. Projected 
component densities of several hundred 
thousand parts per cubic foot are antici- 

• Throw-away maintenance. 

• High yields and low costs. 

Mallory's packaging approach is sim- 
ilar to one developed by Hughes for 
which Mallorv has made passive com- 
ponents. In the Hughes scheme cylin- 
drical components only 50 mils in 
diameter and 50 mils in height arc 
inserted into through holes along a 
100-mil grid system in a 50-mil-thick 
Corning Fotoceram board. Hughes em- 
ploys its own experimental micro diodes 
(AW Sept. 5. p. 90) in this arrangc- 

Interconnections arc made along 
horizontal circuit strips on one side, 
vertical strips on the other. Connec- 
tions between the two strips are made 
by plated through holes, thus avoiding 

These little assemblies can be sol- 
dered into a printed circuit board. Al- 
ternate packaging schemes considered 
by Mallory envisage plug-in assemblies, 
horizontally stacked rectangular boards, 
with metal terminal flexible wire inter- 
connections. 

In an effort to acquaint design engi- 
neers with its micro component ap- 
proach and its Unitized Component 
Assembly, Mallorvplans to sell low-cost 
evaluation kits. These would contain 
an assortment of components, base 
boards, plastic materials and masks for 
component interconnections and termi- 
nating leads. In this way. the engineer 
can actually sample the Mallory ap- 

E roach, sec how it suits him and satis- 
es his needs. 

Before going into full production of 
its micro component line, Mallory 
wants to see how well the components 
and packaging concepts are received by 
system design engineers. The trip here 
was an earlv step, to be followed by 
a tour and series of presentations at 
major companies on the Blast Coast 
during November. The itinerary for 
the next trip is not yet complete, and 
companies wishing to hear and see the 
Mallory presentation should contact 
Stanley Stuhlbarg at Mallory to make 
proper arrangements. His address is 
c/o P. R. Mallory & Co., Inc., In- 
dianapolis 6, Ind. 
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WHO'S WHERE 



HIGH 

PERFORMANCE 
2-Inch 
Cooling Fan 


AiResearch Minifan* is an ex- 
tremely high performance 400-cycle 
AC motor-driven fan used for cooling 

electrical equipment. Model shown 
has a flow capacity of 53.5 cfm at a 
pressure rise of 3.44 H 2 0, and 
requires only 69 watts. 

Minifan operates up to 125°C. 

ideal for spot cooling, cold plates or 

The fan can also be repaired, greatly 
increasing its service life. 

Range of Specifications 

• Volume flow: 21.5 to 53.5 cfm 

• Pressure rise: .6 to 3.44 H2O 

• Speed: 10,300 to 22,500 rpm 

• Single, two or three phase 

power 

• Power: 16 to 69 watts 

• Standard or high slip motors 

• Weight: .36 to .48 lb. 

A world leader in the design and 
manufacture of heat exchangers, fans 

complete cooling system responsibil- 
ity. Your inquiries are invited. 



^Research Manufacturing Division 

Los Angeles 45, California 


(Continued from page 23) 

Honors and Elections 

Federation Acronautiquc Intcmatii 
has announced the presentation of the 
lowing medals and diplomas: the FAI 
Medal to Pierre Satre, technical direct, 
Sud Aviation and the design: 
velle; the Dc La Vaulx Med 
Mossolov, Gerard Muselli, 

Rogers, USAF, and Brig. 

USAF, who each broke 
during the year 1959; the Lilienthal 


clli, Maj. Joseph W. 
rig. Gen. H. Moore, 
alee a world record 


lo Richard E. 
g threi 


(USA) for es 
_ ;ed records for Class 
place sailplane; the Paul Tissan- 
• ■” Lanphier, Jr., 

Dr. Walter A. 


diet Diploma ti 
Dr. K. Richard Johnson 
Good (USA). 

Robert L. Hall, vice president of Gram- 
man Aircraft & Engineering Co., and Vance 
Brccsc, pioneer test pilot, have been awarded 


the advancement of manned flight. The 
following members of the Society were ad- 
vanced to the grade of Fellow: Alvin M. 
''Tex” Johnston, Boeing Airplane Co.; Don- 
aid P. Germcraad, Convair Division of Gen- 
eral Dynamics; Melvin A. Gough, Civil 
Aeronautics Board; Carl A. Bellinger, Re- 
public Aviation Corp. The Ivcn C. Kin- 
cheloc Award for outstanding contributions 
to flight testing and development of the 
DC S and X-13 respectively awarded to 
William M. Magruder, Douglas Aircraft Co., 
and Scott Crossfield, North American Avia- 
tion, Inc. A1 White, B-70 project pilot, was 
elected president of the Society for 1961. 

Karl S. Day, director of dispatch for 
American Airlines, has been named an hon- 
orary member of the Air Line Dispatchers 
Assii. Mr. Dav is the first member of ait- 


Changes 

Ralph V. Whitener, director general of 
the National Aeronautic Assn., Washington, 
D. C. 

Kenneth W. Brown, assistant general 
manager, Boeing Airplane Co.'s Vcrtol Di- 
vision, Morton, Pa. 

Lt. Cmdr. Donald L. Herr (USNR, ret.), 
special design and planning engineer, Bc- 
lock Instrument Corp., College Point, N. Y. 

Giannini Controls Corp. has established 
an Astromcchanics Research Division in 
Buffalo, N. Y., and Melvin B. Zisfcin has 
been appointed manager. 

Richard W. Benfcr, department head 
and director, Bell Telephone Laboratories’ 
recently established Kwajalcin Island Field 
Station, responsible for the Nike Zeus test 
program. Louis H. Kellogg succeeds Mr. 
Benfcr as director of Bell Telephone Labora- 
tories' White Sands (N. M.) installation. 

Walter S. Attridge, Jr., head. Weapons 
Control and Sensor Systems Department, 
Mitre Corp., Bedford, Mass. 

William G. Robinson, corporate director 
of public relations, Cessna Aircraft Co., 
Wichita, Kan., and Rankin L. Griesinger, 
manager of public relations-Marketing Divi- 
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BUSINESS FLYING 



B-26 Conversion Has Rebuilt Fuselage 


Ontario, Calif. - Federal Aviation 
Agency granted Lockheed Aircraft Serv- 
ice a supplementary type certificate for 
its pressurized Lockheed Super 26 after 
15 hr. of FAA flight testing (AW Oct. 

10,p. 118). 

The Super 26 is an executive trans- 
port modification of the B-26, modified 
by Lockheed Aircraft Service under 
contract for Mesta Machine Co., Pitts- 
burgh, Pa. 

The military fuselage was discarded 
and replaced with an enlarged cabin 
structure. Cabin and cockpit are pres- 
surized. In flight tests the Super 26's 
pressurization system held a 5,000-ft. 
cabin altitude at 14,500 ft., and a cabin 
altitude of 8,000 ft. at 20,000-ft. alti- 
tude. 

Acoustical insulation surrounds the 
cabin and cockpit. 

Thermostatically-controlled heating 
and air conditioning systems maintain 
desired temperatures on the ground and 
in the air. 

The rear wing spar was removed so 
that it no longer passes through the 
fuselage. It was replaced bv a forged 
steel fuselage ring to which wing attach- 
ments arc fastened. 

The modified cabin is 22 ft. long, 6 
ft. high and 4 ft. 8 in. wide. Also 
included in the modification are a lava- 
tory-, installation of an electrically pow- 
ered Air-Stair door. Constellation-type 
windows, heated windshield and aux- 
iliary baggage space behind the cabin. 

The Lockheed-designed and manu- 
factured glass fiber nose contains elec- 
tronic equipment and baggage space. 
Vertical stabilizer has been enlarged 
for improved longitudinal stability. 







FAA’s Annual Fly-In Draws 354 Planes 


Atlantic City, N. J. — All the gadgetrv 
in the control tower at Federal Avia- 
tion Agency's vast experimental center 
here couldn’t cope with the swarms of 
light aircraft that descended when FAA 
staged its second fly-in for general 
aviation buffs. 

In the hour of peak activity, a light- 
plane was touching down at National 


Aviation Facilities Experimental Center 
every 40 sec. Traffic tower counters 
disclosed that 354 aircraft flew in for 
the affair, most of them within a 5-lir. 
timespan. Last year, FAA’s first fly-in 
attracted 232 aircraft to this former 
Naval Air Station. 

Inside the control center over- 
looking NAFEC’s sprawling runway 


complex, seven controllers gave up 
after trying for most of a morning to 
answer the conflicting calls of inbound 
pilots in search of landing instructions. 
They relinquished control to two col- 
leagues in a mobile trailer stationed near 
the threshold of the active runway. 
Over several frequencies, they said: 
“Attention all aircraft landing At- 




BUT, SIR ISAAC, WE RE NOT GUIDING APPLES! 


Until a ballistic missile is in free fall, our inertial guidance systems must be able to 

account for both rocket thrust and gravity. Making them this smart is a tough job, 

but we hit the mark so well on Thor that all of this country’s long range missiles 

will soon be guided inertially. If you would like to help us keep pioneering new guid- C''\/ x J 

ance systems, and have a BS, MS or PhD in Physics or Math, or an ME or EE, please , ^ 

contact Mr. B. A. Allen, Director of Scientific and Professional Employment, 7929 ' 

S. Howell Ave., Milwaukee 1, Wisconsin. »c spark plug -©■ the electronics division of general motors / 
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More people will travel further in 
a shorter time— men will move in 
geocentric orbits at 18,000 mph— 
space probes will shrink our celes- 
tial environment. To accomplish 
these things, the time between re- 
search and application engineering 
will shrink dramatically. 

Convair believes that the full potential of 
Technology in the Sixties will be realized 
through ideas originating in the minds of 
creative scientists and engineers. To im- 
plement this conviction, Convair-Fort 
Worth is pursuing an active research pro- 
gram in the engineering and physical sci- 


A position on the staff of the newly 
formed Applied Research Section offers 
opportunity rarely found for physicists 
and engineers at the doctorate level. Re- 
search programs in the fields of astro- 
physics, relativity, gravitation, physics of 
materials, and geophysics are in the for- 
mative stages of planning and activation. 
Active and mature programs in electron- 
ics, space mechanics, and thermodynamics 
are underway. 

If you can qualify, a position within this 
section will offer unlimited growth poten- 
tial. For further information, forward 
your personal resume to Dr. E. L. Secrest, 
Chief of Applied Research, Convair-Fort 
Worth, P. O. Box 748 A, Fort Worth, 
Texas. 



CONVAIR/FORT WORTH 

CONVAIR DIVISION OF 

GENERAL DYNAMICS 


lantic City. Do not transmit except 
in emergency. Landing left traffic Run- 
way 35. Wind north-northwest at 20, 
gusts to 25. Altimeter 30.18. Watch 
for a red or green light on final. After 
landing, clear the runway to the left 
at first intersection." 

The pilots— most more familiar with 
towerless airports than with well-dis- 
ciplined terminals such as NAFEC— 
had few problems finding their se- 

S ience in the rectangular pattern, even 
ough their queues on final sometimes 
stretched to eight aircraft. 

Parked wingtip-to-wingtip on the 
grass between NAFEC’s runways at 
day's end were 317 single-engine air- 
craft and 37 twins. Although 23 types 
were represented, vintage planes, com- 
mercial helicopters and radical designs 
were conspicuously absent amid the 
Pipers, Cessnas, Beechcrafts and other 
prevalent designs. 

Purpose of the fly-in was to acquaint 
general aviation with NAFEC’s re- 
search and development programs. 

NAFEC’s Convair C-131B avionics 
testbed was on static display, as were a 
Grumman F9F-8T and Grumman Gulf- 
stream testbed. 

Dr. James L. Goddard, civil air sur- 
geon, Bureau of Aviation Medicine, told 
the fly-in guests that FAA expected to 
somewhat ease pilot medical restrictions 
for certain types of disabilities— for ex- 
ample, mild diabetic cases. 

Exhibits set up in the laboratories 
and hangars at NAFEC, and equip- 
ment demonstrations, included: 

• Runway light installation displays, in- 
cluding semi-flush pancake lights, 
Elfaka flush-grid lights, MC-2 narrow- 
gage lights and both fluorescent and in- 
candescent flood lights. 

• Visual glide slope demonstration, 
showing the British RAE visual glide 
slope installation (AW Oct. 10, p. 97). 
• Distance measuring equipment 
(Tacan). 

• Visual conspicuity studies of aircraft 
paint. 

• Aircraft anti-collision lighting studies. 
• On-line computer laboratory. 

• Bell 300 telephone communication 
program. 

• AGACS automatic ground-to-air com- 
munications development. 

• Approach lighting configurations. 

• Runway visual range and approach 
light contact height equipment. 

• Traffic control operations. 

• Dalto approach-landing-takcoff simu- 
lator. 

Bus trips were arranged so visitors 
could see NAFEC's doppler VOR in- 
stallations, aircraft height and surveil- 
lance radar installation and FPN-34 sur- 
veillance radar facility. 

Fly-in guests also were taken to see 
runway lighting installations and the 
visual glide slope installation on Run- 
way 13. 



STRUCTURAL 

DESIGN 

ENGINEERS 

Two years engineering college 
plus experience desired. Will 
be engaged on wing and fuse- 
lage design. 


STRESS 

ENGINEERS 

Rigorous design requirements 

tural investigation of the in- 
fluence of high temperatures 
and unconventional external 
loadings. Stress engineers 
concerned with such struc- 
tures will have the opportu- 
nity to utilize their technical 
knowledge to the fullest extent 
in the development of new 
analysis methods. Experience 
plus degree preferred. 

For more information 
please write to: Mr. A. K. 
Bowman, Engineering Per- 
sonnel, North American 


NORTH 
AMERICAN 
AVIATION, INC . 1 
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ADVANCED 
COMPUTER 
RESEARCH 
AT LOCKHEED 


Challenging new concepts in the 
computer field are being investigated at 
Lockheed's Missiles and Space Division 
research laboratories in Palo Alto, 
California. Important progress is being 
made in pure and applied research as 
well as in the development of new and 
unusual design concepts. 

Advanced research programs are being 
carried on in such areas as: 

Switching theory • Modular codes • 
Logical design • Mechanical language 
translation • Digital system theory • 
Ferrite-wire logic circuits • Tunnel diode 
circuits • Microwave digital techniques • 
Magnetic thin films • Micro circuitry 

Engineers and Scientists who are 

able to make contributions in these areas 
are invited to write to: Research and 
Development Staff, Dept. J-17B, 

962 West El Camino Real, Sunnyvale, 
California. U.S. citizenship or existing 
Department of Defense industrial security 
clearance required. 


Lockheed 

MISSILES AND SPACE DIVISION 

Systems Manager for the Navy POLARIS FBM: 

The Air ForceAGENA Satellite in the 
DISCOVERER. MIDAS and SAMOS Programs 

SUNNYVALE. PALO ALTO. VAN NUYS. 
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SYSTEMS ENGINEERS 

here is your opportunity 
to join one of the most 
complete centers of 
advanced systems capability 

The Columbus Division of North American Aviation 
is a center of total systems capability. It is the 
designer and builder not only of aircraft— such as the 
A3J Vigilante and the T2J Buckeye— but also of mis- 
siles, radio/radar telescope systems, seat ejection 
systems, and other diverse products. The Columbus 
Division is also the center of extensive advanced 
R&D projects. Here, there are unlimited opportuni- 
ties to contribute to advanced technology— and to 
forward your own career. 

Currently, the Columbus Division has openings for 
SYSTEMS ENGINEERS. These engineers will assume 
responsibility for airframe electronic systems, lb 
qualify for these positions, men should have a back- 
ground in one or more of the following fields : ECM, 
radar, packaging, reliability, antennas, data process- 
ing, reconnaissance or associated systems and compo- 
nents, and design of logic digital computers. They 
should have a BSEE, or the equivalent, plus three 
years experience. 

If you meet these qualifications, and seek an oppor- 
tunity to advance your career, please contact us right 
away. Send a brief resume in confidence to: 

Mr. J. A. Hitchcock 
Engineering Personnel, Box AW-387 
North American Aviation, Inc. 

Columbus, Ohio 

THE COLUMBUS 
DIVISION OF 

NORTH AMERICAN AVIATION, INC. 


Flying Cranes Urged 
On Soviet Railroads 

Moscow-Official Russian govern- 
ment newspaper Izvestia has criticized 
the USSR’s Ministry of Transport 
Construction for failing to order the 
use of helicopters as "flying cranes" to 
speed the electrification of Soviet rail- 

According to Izvestia, many railroad 
lines due for electrification carts’ so 
much traffic that only brief periods be- 
tween train movements are available for 
electrification work which depends on 
rail transport and equipment. 

“It would seem that under these cir- 
cumstances it would be most expedient 
to use helicopters, since they can op- 
erate independently of train move- 
ments. Directors of the Magnitogorsk 
Communications Construction Trust 
estimate that the cost of erecting a rail- 
road electric powerline support can be 
cut from 600-800 rubles to 100 rubles 
by using helicopters. But the Ministry 
of Transport Construction, which is in 
charge of railroad electrification, moves 
very unwillingly in this regard." 

Izvestia pointed out that "flying 
crane” helicopters have been used very 
successfully in building Russian power 
transmission lines and gas pipelines 
through difficult terrain. It said heli- 
copter designers at the M. L. Mil plant 
had provided assurance that there are 
no technical obstacles to prevent em- 
ployment of standard helicopters (pri- 
marily Mi-4s) equipped with load sus- 
pension gear on railroad electrification 
projects. 

Tire newspaper scoffed at fears ex- 
pressed by the Ministry of Transport 
Construction that "flying crane" heli- 
copters are unsafe for railroad electrifi- 
cation work because of insufficient pilot 
visibility and inadequate stabilization 
of suspended loads. These problems, 
Izvestia said, are being solved. 

PRIVATE LINES 


Meyers Aircraft Co., Tecumsch, 
Mich., will assume production of its 145 
model, a two-seat, retractable gear, all- 
metal business airplane, with the first 
model off the assembly line by the end 
of January, 1961. Meyers dropped the 
145 several years ago in favor of its 
larger, four-place 200. The 145 is 21 
ft. 10 in. long, with a wingspan of 30 
ft., and is powered by a 145 hp. Conti- 
nental engine. Cruising speed is 162 
mph.at 7,500 ft. 

T. Eaton Co., Ltd., largest depart- 
ment store organization in the British 
Commonwealth, will be the first Cana 
dian company to fly the Lockheed Jet 
Star. 
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Opportunities In Systems Development 


Harnessing a new principle of incremental drive 


Here is a new way to convert high-speed 
shaft motion into precise increments, step- 
ping forward, backward or oscillating al- 
ternately. It was developed from scratch 
by IBM engineers. 

This truly clutchable incremental stepper 
provides precise control of acceleration, 
runs at high speed, and has great accuracy. 

The Method of Attack 
IBM engineers tackled the problem of 
high-speed, start-and-stop motion on a 
theoretical basis. They analyzed the loads 
and accelerations involved, and decided 


what masses and forces would be practi- 
cable. The stepper they developed is not 
only more versatile and efficient than alter- 
nate methods but also gives greater life 
expectancy, requires no elaborate oil bath, 
and is easier to package into a machine 
assembly. 

Whether it's a problem in mechanics, elec- 
tronics or physical science, IBM engineers 
are encouraged to attack problems from 
fresh viewpoints. Depending on your field, 
you might be interested in the advances 
IBM people are making in magnetics, 
microwaves, semiconductors and inertial 


guidance. In every area of research and 
development, you will find IBM receptive 
to the individual who wants to make sig- 
nificant contributions. 

How to Start an IBM Career 
Right now, there are several key openings 
in IBM’s expanding research and devel- 
opment staff. If you have a degree in engi- 
neering, mathematics or one of the sci- 
ences— plus experience in your field, write, 
briefly describing your qualifications, to: 
Manager of Technical Employment 
IBM Corporation, Dept. 524W4 
590 Madison Avenue, New York 22, N. Y. 




EMPLOYMENT OPPORTUNITIES 


LIVE in Southern California! 

GAS TURBINE 
ENGINEERS 

Outstanding openings now 
for qualified 

DESIGN ENGINEERS 
CONTROLS ENGINEERS 
COMBUSTION ENGINEERS 
AEROTHERMO ENGINEERS 

for development projects 

and 

for production projects 




OPPORTUNITIES FOR 


Transistor 
Circuit Designers 

at ROTinpon°^^ Unlvac fo* Transistor 
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SIKORSKY AIRCRAFT 



SIKORSKY AIRCRAFT 


STRATFORD 





Searchlight Section 


BUSINESS OPPORTUNITIES 


dtu IUIV ADVERTISING 
EQUIPMENT - USED or RESALE 





Want a low-cost 
aircraft . . . that 
can carry anything? 

Write, wire or telephone : 

STEWARD-DAVIS 




o auxiliary JET-PAK’a 



1958 TWIN BONANZA F-50 

SALE LEASE FINAI 


GOLDEN GATE AVIATION INC. 


| MARTIN 202 


»x 48-875. Miami 48, Ha-, |TU 7-H4I) 
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PHYSICAL 

METALLURGISTS 

Join one of industry’s most pro* 
gressive teams in exploring the 
metallurgical frontiers of super- 
sonic flight. 

Here are unusual opportuni- 
ties in applied research for 
experienced metallurgists who 
would like to assume increased 
responsibility and expand their 
“sphere of influence.” 
Successful applicants must 
have the ability to organize and 
direct the work of others. These 
positions afford exceptional 
opportunities for advancement 
in an expanding materials de- 
velopment program. 

Background Preferred: 
Graduate Metallurgical Engi- 
neer with at least four years 
experience including develop- 
ment or application work in one 
or more of the following spe- 

Hot Work Die Steels 
Supcralloys 
Refractory Metals 
Mechanical Metallurgy 

For more information please 
write to: Mr. A. K. Bowman, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC.' 
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LETTERS 


Reply lo Medaris 
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Lualdi L.59 Speed 


Satellite Threat 

There have been occasions in the past 
when I have viewed the contents of vonr 
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SWEATS? 



Diode Reliability 
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THE ENGINE WITH THE FUTURE 




;he jets now in service, 
only the convair OQO brings 
you“years ahead” speed and luxury 
today! It is the world’s newest -the 
world’s fastest jet passenger plane. 



CONVAIR 

A D v s ON OF GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 servicewill be TWA. DELTA. REAL- AERO VI AS (Brazil), SWISSAIR. S.A.S., AMERICAN. C.A.T. (Formosa) . AVENSA (Venezuela) 


